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A basic characteristic of the postcoronary patient, 
whether or not cholesterol levels are elevated, is his 
inability to clear fat from his blood stream as rapidly 
as the normal subject.'-3 Figure #1 graphically illus- 
trates this difference in fat-clearing time by compar- 
ing atherosclerotic and normal subjects after a fat 
meal.3 


“Slow clearers” gradually accumulate an excess of 
fat in the blood stream over a period of years as 
each meal adds an additional burden to an already 
fat-laden serum. As shown in figure #2, the blood 
literally becomes saturated with large fat particles, 
presenting a dual hazard to the atherosclerotic 
patient: the long-term danger of deposition of these 
fats on the vessel walls,4 and the more immediate 
risk of high blood fat levels after a particularly 
heavy meal possibly precipitating acute coronary 
embarrassment.5 


In figure #3, the test tube at the left contains lipemic 
serum, while the one at the right contains clear, or 
normal serum. If serum examined after a 12-hour 
fasting period presents a milky appearance, this is 
a strong indication that the patient clears fat slowly 
and is a candidate for antilipemic therapy in an 
effort to check a potentially serious situation. 


‘Clarin’, which is heparin in the form of a sublingual 
tablet, has been demonstrated to clear lipemic 
serum.?®7? Furthermore, a two-year study using 
matched controls resulted in a statistically significant 
reduction of recurrent myocardial infarction in 130 
patients treated with ‘Clarin’.® 


‘Clarin’ therapy is simple and safe, requiring no clot- 
ting-time or prothrombin determinations. Complete 
literature is available to physicians upon request. 


References: 1. Anfinsen, C. B.: Symposium on Atherosclerosis, 
National ce Sciences, National Research Council Publication 
338, 1955, p. 218. Berkowitz, D.; Likoff, W., and Spitzer, J. J.: 
Clin. Res. 7:225 44. 1959. 3. Stutman, L. J., and George, M.: 
Clin. Res. 7:225 (Apr.) 1959. 4. Wilkinson, . At Jr.: Annals of Int. 
Med. 45:674 (Oct.) 1956. 5. Kuo, P. T., nd Joyner, ~ in ee 

J.A.M.A. 163:727 (March 2) 1957. 6. Fuller. ." L.: Angiology 9:311 
(Oct.) 1958. 7. Shaftel, H. E., and Selman, D.: —yg 10:131 
(June) 1959. 8, Fuller, H. L.: Circulation 20:699 (Oct.) 1959 


Clarin 


(sublingual heparin potassium, Leeming) 


safe and practical treatment 
of the postcoronary patient 


Fig. 1 
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Fig. 3 


Indication: For the management of 
hyperlipemia associated with atheroscle- 
rosis, especially in the postcoronary 
patient. 


Dosage: After each meal, hold one tablet 
under the tongue until dissolved. 


Supplied: ‘Clarin’ is supplied in bottles 
of 50 pink, sublingual tablets, each con- 
taining 1500 I.U. of heparin potassium. 


*Registered trade mark. Patent applied for. 


New York 17, N. Y. 
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Your surgical convalescent feels better 
because he rs better with 


Durabolin 


(Nandrolone phenpropionate injection, ORCANON ) 


for safe potent anabolic stimulation 
+ to maintain positive nitrogen balance 
+ to promote rapid wound healin 
1 cc.once each week P Pi 
+ to restore appetite, strength, vitality 
+ to shorten convalescence, save nursing time 
+ to reduce the cost of recovery 
Supplied: 1-cc. ampuls (box of three) and 5-ce. vials, 


25 mg. nandrolone phenpropionate/ cc. 
Adults: 1 cc. im. each week, or 2 cc. every other week. 


Organon Orcanon Inc., W. Orange, N. J. 
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in rheumatic disorders 


whenever aspirin 
proves inadequate 


Even in the more transient rheumatic 
disorders, an anti-inflammatory effect 4 
more potent than that provided by aspirin 
is often desirable to hasten recovery 

and get the patient back to work. 

By combining the anti-inflammatory 
action of prednisone and phenylbutazone, 
Sterazolidin brings about exceptionally 
rapid resolution of inflammation with relie 
of symptoms and restoration of function. 
Since Sterazolidin is effective in low : 
dosage, the possibility of significant 
hypercortisonism, even in long-term 
therapy, is substantially reduced. 


+25 mg.; Butazolidin®, brand of phenylbutazone, 50 mg. 


dried aluminum hydroxide gel 190 mg.; magnesium 
trisilicate 150 mg.; and homatropine methyibromide 1.95 
Bottles of 100 capsules. 


Geigy, Ardsley, New York 
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long-acting 


antihistamine 


USES: ‘Perazil’ relieves the symptoms of 
sneezing, “incessant” itching, inflamed 
eyes, rhinorrhea, itching eyes, nose and 
throat, associated with: 

Hay Fever * Pollenosis * Pruritus 
Urticaria * WVasomotor Rhinitis 
Allergic Dermatitis * Drug Sensitivity 


ADVANTAGES: ‘Perazil’ is both prompt 
and prolonged in effect, providing sympto- 
matic relief lasting 12 to 24 hours from a 
single dose. 


PRECAUTION: When drowsiness does 
occur it is generally mild and the usual 
precautions should be observed. No toxic 
effects related to either the blood-forming 


organs or the cardiovascular system are 
produced. 

DOSAGE: Adults and children over 8 
years, 50 mg. once or twice daily as re- 
quired. The dose may be increased in 
severe cases. 

Children from 2 to 8 years, 25 mg. (one 
sugar-coated tablet) once daily. 

Infants up to 2 years, 1244 mg. (one quar- 
ter of a 50 mg. tablet) crushed and mixed 
with a spoonful of jam or syrup. 
SUPPLIED: Tablets of 25 mg., sugar- 
coated, bottles of 100 and 1000; 50 mg., 
scored, bottles of 100 and 1000. 


“PERAZIL’® brand Chiorcyclizine Hydrochloride 
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EQUANIL (meprobamate, Wyeth) relaxes mind 
and muscle. Hundreds of published papers attest 
to its efficacy in tension accompanied by anxiety, 
its high index of safety, its specific action, its 
freedom from ataxic or extrapyramidal side- 
effects, freedom from cumulative effects. Al- 
though rare, allergic reactions may occur; exces- 
sive dosage should be avoided in all patients. For 
further information on prescribing and adminis- 
tering EQUANIL see descriptive literature, avail- 
able on request. Wyeth Laboratories, Philadelphia 1, Pa. 


nstrual tension_ 
“relieved overt symptoms” 


In combination with a mild diuretic, ‘‘meprobamate in our series completely or virtually 
relieved overt symptoms of premenstrual tension in 86 of 100 women.” Before therapy 
“... 85 per cent had temper tantrums and outbursts of fitful and inappropriate crying.””* 


*Podolsky, E.: Journal-Lancet 79:318 (July) 1959. 
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From RCA-NBC: 


an exclusive radio 
system for doctors 


Beginning this Fall, Radio Corporation of America and the 
National Broadcasting Company will present THE MEDICAL 
RADIO SYSTEM—a Closed circuit radio system for doctors only. 


Supervised and programmed by physicians of the highest 


reputation, THE MEDICAL RADIO SYSTEM provides: up-to-the- 
minute information on the latest advances in research; quick 
transmission of new knowledge to fill the gaps between 
discovery and practical application; bulletins when emer- 
gencies arise; reports on conventions, symposia, regional 
and local meetings...and news of the medical world generally. 


You may subscribe immediately. For full details, 
write your name and address on this page (or clip 
on your card) and send to RCA-NBC MEDICAL RADIO 
SYSTEM, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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The physician listens to a tense, nervous 


patient discuss her emotional problems. To 
help her, he prescribes Meprospan (400 mg.), 
the only continuous-release form of mepro- 
bamate. 


She stays calm while on Meprospan, even 
under the pressure of busy, crowded super- 
market shopping. And she is not likely to 
experience any autonomic side reactions, 
sleepiness or other discomfort. 


Relaxed, alert, attentive ...she is able to 
listen carefully to P.T.A. proposals. For 
Meprospan does not affect either her mental 
or her physical efficiency. 


The patient takes one Meprospan-400 capsule 
at breakfast. She has been suffering from 
recurring states of anxiety which have no 
organic etiology. 


«a 


She takes another capsule of Meprospan-400 
with her evening meal. She has enjoyed sus- 
tained tranquilization all day—and has had no 
between-dose letdowns. Nowshecan enjoy sus- 


: tained tranquilization all through the night. 


Peacefully asleep . . . she rests, undisturbed 
by nervousness or tension. (Literature 
on Meprospan is available from Wallace 
Laboratories, Cranbury, N. J.) 
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Soft and pliant ‘aé& Wreneen, the Milibis vaginal suppository offers proved therapeutic 
action* in a vehicle giving unusual clinical advantages to both patients and physician. 


covers CERVIX AND VAGINAL WALL —The pliant Milibis suppository 
disintegrates readily and molds itself to the cervix as well as the 
columns and rugae of the vaginal vault. 


SHORT DOSAGE SCHEDULE -The short course of treatment with 
Milibis—only 10 suppositories in most cases—together with the clean, odorless, 
non-staining qualities eliminates psychic barriers which often interrupt 
longer treatments before complete cure. 


® 
M LI B S Vaginal Suppositories 


Now supplied with LABORATORIES 
plastic applicator New York 18, N.Y. 
+ SANITARY : 
BOXES OF 10 Connect 
with applicator. SUPPOSITORY PLACEMENT = 


Milibis (brand of glycobiarsol), trademark reg. U.S. Pat. Off. 
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relieves the persistent 


DARVON COMPOUND 


(dextro propoxyphene and acetylsalicylic acid compound, Lilly) 


Darvon Compound combines the analgesic action of Darvon® 
with the anti-inflammatory and antipyretic benefits of A.S.A.® 
Compound. When inflammation is present, Darvon Compound 
reduces discomfort to a greater extent than does either analgesic 
given alone. 


Usual dosage: 1 or 2 Pulvules® three or four times daily. 
Also available: Darvon, in Pulvules of 32 and 65 mg. 


Darvon® (dextro propoxyphene hydrochloride, Lilly) 
A.S.A.® Compound (acetylsalicylic acid and acetophenetidin compound, Lilly) 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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DISTURBANCES OF AMINO ACID 
METABOLISM * 


The Fifth Harlow Brooks Lecture 


L. Emmett Hott, Jr.** ann E. SNyDERMANt 


"¢ HE subject of abnormalities of amino acid metabolism is a 
4] broad one, including as it does a variety of conditions in 
z i which abnormal proteins are formed or in which normal 


proteins are inadequately formed or destroyed. The pres- 
mesesesesesesy) ent discussion will be confined to a limited area—a group 
of conditions in which abnormalities in the metabolism of particular 
amino acids are identifiable by abnormal plasma levels or by abnormal 
excretion patterns of amino acids, or their derivatives, in the urine. Some 
of these conditions fall into the group of inborn errors of metabolism 


and others are acquired. 

Our knowledge of this group of disorders goes back to 1810 when 
Wollaston’ described and analyzed a cystine calculus in a patient with 
cystinuria. This was the first amino acid to be identified. For some years 


*Presented in large part as a lecture by Dr. Holt at The New York Academy of Medicine during 
the First Annual Postgraduate Week, Research Contributions to Clinical Practice, October 9, 1957, 
Manuscript received October 1959. 

From the Department of Pediatrics, New York University College of Medicine. 

**Professor and Chairman, Department of Pediatrics, New York University College of Medicine; 
Physician-in-Charge, Children’s Medical Service, Bellevue Hospital, New York. 

*Associate Professor of Pediatrics, New York University College of Medicine; Visiting Physician, 

Children’s Medical Service, Bellevue Hospital, New York. 
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little further progress was made, but toward the end of the last century 
knowledge about other amino acids developed rapidly, as chemical 
methods for the identification of particular amino acids became available 
and many new anomalies of metabolism came to light. The application 
of these chemical procedures to the blood as well as to the urine enabled 
Dent’ to classify the aminoacidurias into two groups—the renal amino- 
acidurias, in which the body metabolism was normal with the exception 
of the kidneys, where defective tubular reabsorption of certain amino 
acids led to increased renal excretion, and the overflow aminoacidurias, 
in which.an excess of one or more amino acids in the urine could be 
attributed to an increased concentration in the blood. We should like to 
extend Dent’s classification to include two more groups. These may be 
designated as the underflow aminoacidurias, in which a diminished blood 
concentration results in a diminished urinary excretion, and a group 
that may be described as masked aminoaciduria, in which there may be 
little or no abnormality of amino acid excretion, but in which a meta- 
bolic fault of amino acid metabolism leads to the excretion of some 
product derived from an amino acid. A further subdivision of these 
groups may be made depending upon whether the condition is congeni- 
tal or acquired, whether it affects all amino acids or only specific ones 
and, in the case of the renal group, whether it is associated with other 
defects of tubular absorption, Certain entities are mixed—renal and pre- 
renal factors both playing a part. 

Some confusion in the literature has resulted from the lack of agree- 
ment in defining hyperamunoaciduria, Several standards of reference 
have been used: (a) the total daily excretion, (b) the excretion per 
kilogram of body weight, (c) the ratio of alpha-amino nitrogen 
to total nitrogen in the urine (“amino acid index”) and (d) the 
ratio of alpha-amino nitrogen to creatinine in the urine (“amino 
acid-creatinine index”). Each of these criteria is open to some 
objection. Age and diet affect amino acid excretion®. From the 
limited data available obtained with modern column chromatogra- 
phic methods, it appears that on commonly employed European and 
American diets there is, after the disappearance of the neonatal hyper- 
aminoaciduria, a gradual increase in total amino acid output; standards 
for each age are, however, not adequately established. The nature of the 
dietary protein exerts little effect on the total amino acid output, far 
less so than on the urea or total N output. The amino acid index 
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Taste I--CLASSIFICATION OF AMINOACIDURIAS 


I. THE RENAL HYPERAMINOACIDURIAS 
Associated tubular 


A. Generalized absorptive defects 
Fanconi syndrome (De ‘Toni-Fanconi-Debré) glucose, P 
Cystinosis (Lignac-Abderhalden) glucose, P 
Oculo-cerebral dystrophy (Lowe) glucose, P 
Hepato-lenticular degeneration (Wilson's disease) glucose, P, uric acid? 
Luder-Sheldon syndrome glucose 
Galactosemia P? 

Poisons (lead, cadmium, uranium, lysol, oxalic 
acid, maleic acid) ?glucose ?P 
Rickets (vitamin D deficiency) P 
Rickets (resistant—some cases) P 
Scurvy 
Congenital tubular renal acidosis (Lightwood 
syndrome) 
Renal disease (organic)—-some cases 
Hartnup syndrome 
Premature and newborn infants 

B. Specific Amino acid chiefly affected 
Cystinuria cystine, lysine, ornithine, arginine 
liydroxyamino aciduria threonine, serine 

(cadmium poisoning) 
“T” spot pattern g-amino isobutyric acid 
Renal glycinuria glycine 
Pregnancy histidine 


Il. Tie overrtow (prerenal or metabolic) 


A. Generalized 
Premature and newborn infants 
Liver disease 
Hepatolenticular degeneration (late) 
Muscular dystrophy 
Burns 
Surgery 
Irradiation 
B. Specific Amino acid chiefly affected 
Phenylketonuria Phenylalanine 
Maple syrup urine disease Methionine, leucine, isoleucine, valine 
Cystathioninuria Methionine 
Arginosuccinuria Arginine 
Sporadic cretinism Tyrosine 
Childs-Cooke syndrome Glycine 
Hartnup disease (?) Tryptophan 
Marfan’s syndrome (?) Hydroxyproline 


Ill. uNperRFLow (hypoaminoaciduria) 
A. Generalized 
Kwashiorkor 
B. Specific 
Maple sugar urine disease 
Experimental amino acid deficiencies 


IV. MAskeD AMINOACIDURIAS (abnormal excretion of products Amino acid 
derived from amino acids) chiefly affected 
Alkaptonuria Tyrosine 
Tyrosyluria Tyrosine 
Pyridoxine deficiency Tryptophan 
Oxalosis Glycine 
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(@ amino N 
total N 
changes in total w excretion caused by variations in nitrogen intake. In 
our opinion the ratio of «amino nitrogen to creatinine, first used by 
Fowler*® and Cheung*, is the most satisfactory criterion available, 
creatinine excretion being less susceptible to variations in dietary nitro- 
gen than is nitrogen excretion as a whole. Hyperaminoaciduria may be 
said to exist: 1) if the output of alpha amino nitrogen exceeds 4 mg. per 
kilo per day; 2) if the alpha amino nitrogen comprises more than 2 per 
cent of the urinary nitrogen or 3) if the alpha amino nitrogen/creatinine 

ratio exceeds 0.6. 


X 100) is open to the objection that it readily reflects 


A classification of the various aminoacidurias is shown in the accom- 


panying table (Table I). 


I. THe HyperaMINOACIDURIAS 


The pattern of amino acid excretion found in the various renal 
hyperaminoacidurias varies to some extent from one condition to an- 
other and from one individual to another. In general, however, all the 
amino acids tend to be increased. 


A. GENERALIZED RENAL HYPERAMINOACIDURIA 


The Fanconi syndrome, to which several other investigators’ names 
are attached’, is the best known example of this group®, and the excre- 
tion of amino acids in this condition is particularly marked, often more 
than 10 times the normal figure. A peculiar morphological defect of the 
proximal tubule has been described by Clay, Darmady and Hawkins'— 
a constriction known as the “swan neck” deformity (Figure 1). As is 
the case with a number of other renal aminoacidurias, the tubular re- 
absorptive defect involves glucose and phosphorus as well as amino 
acids, and resistant rickets is a prominent clinical manifestation, The 
disease is in most instances congenital, but acquired cases have been 
described. 

Very similar to the Fanconi syndrome, and at one time confused 
with it*, is cystinosis, a condition first observed by Lignac® and by 
Abderhalden”. It is a generalized disease in which cystine crystals are 
found deposited throughout the body, being most readily detected 
during life in the cornea by a slit-lamp examination. The explanation 
of this abnormal deposition is not known. The generalized aminoaciduria 
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Fig. 1—Outline drawing of the first part of three nephrons, showing that in the Fanconi 
syndrome the glomeruli are attached by a narrow elongated neck to the proximal con- 
voluted tubule. A normal nephron is seen on the left. (From Clay, Darmady and 


Hawkins".) 


is attributed to the deposition of cystine crystals in the tubular epithe- 
lium. Cystine is not prominent in the amino acid excretion pattern—in 
sharp contrast to cystinuria. Bone symptoms are usually conspicuous. 

The Lowe syndrome" (oculo-cerebral dystrophy) is a generalized 
disorder associated with a renal aminoaciduria. The clinical picture 
differs very strikingly from the previously mentioned conditions, Mental 
defect, which is mild or absent in the previously mentioned disorders, 
is extreme in the Lowe syndrome, Congenital glaucoma is commonly 
present and at times there are other ocular malformations. 

Wilson’s disease (hepatolenticular degeneration) is now known to 
be a disorder of copper metabolism in which the synthesis of a copper- 
containing protein—ceruloplasmin—is defective’*. Abnormal deposition 
of unutilized copper occurs in the tissues and its deposition in the renal 
tubule is regarded as responsible for the defects of tubular reabsorption. 
Early in the disease a purely renal aminoaciduria is present but in later 
stages, with hepatic involvement, hyperaminoacidemia develops and 
accounts for part of the increased urinary amino acid output'* ™*, 

Luder and Sheldon* observed a tubular reabsorptive defect involving 
glucose and amino acids alone, phosphorus reabsorption being normal. 
This occurred in three generations, and was virtually asymptomatic. 

Galactosemia’***: In this congenital disorder the renal tubule appears 
to be damaged by galactose or by the abnormal accumulation of a me- 
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tabolite which may be galactose-1-phosphate. The hyperaminoaciduria 
is readily abolished by a galactose-free diet. 

A variety of tubular poisons may lead to renal hyperaminoaciduria, 
including lead’®, cadmium*’, copper’, uranium*', lysol**, 
oxalic acid** and maleic acid**. The severity of the disturbance varies, as 
might be expected. Glucose and phosphate reabsorption, too, are likely 
to be affected. 

Rickets and scurvy: A moderate degree of generalized aminoaciduria 
was described in ordinary rickets by Jonxis and Huisman** **. In re- 
sistant rickets this has also been reported*®, though this appears not to 
be a constant finding”*, In scurvy** a generalized aminoaciduria has also 
been described. This is quite apart from the abnormal excretion of 
tyrosine metabolites observed in that condition, which are discussed 
later. 

Congenital renal tubular acidosis (Lightwood syndrome): The 
presence of a generalized renal aminoaciduria in this condition has been 
pointed out by Harrison**, who observed it in three children. Correction 
of the acidosis with alkali results in a return of the amino acid excretion 
to normal. 

Renal disease (organic): Inconstant findings are reported in cases 
of acute and chronic nephritis****. In nephrotic children, however, 
Woolf and Giles*® reported definite abnormalities. Early in the disease a 
generalized pattern was observed, whereas in several late cases a some- 
what different pattern, in which ethanolamine, B-amino-isobutyric acid 
and taurine were prominent, was described. This they associate with a 
degenerative process. Kretschmer*' regards aminoaciduria as a bad prog- 
nostic sign in nephrosis. 

Hartnup disease: This familial disorder associated with a pellagra- 
like rash, cerebellar ataxia, mental defect and a generalized amino- 
aciduria was described by Baron, Dent and their co-workers®. In addi- 
tion they reported the presence of abnormal tryptophan metabolites, 
which suggested a specific defect in the metabolism of this amino acid. 

Premature and newborn infants: A number of observers have re- 
ported on hyperaminoaciduria of the newborn* ****. The condition 
occurs more strikingly in premature infants. Although a hyperamino- 
acidemia is present in the postnatal period it does not appear adequate 
to account for the extent of the urinary excretion, which must there- 
fore be classified as a combination of renal and prerenal disturbance. 
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B. THE SPECIFIC RENAL HYPERAMINOACIDURIAS 


Cystinuria (cystine-lysinuria): For long regarded as a disorder of 
metabolism, it remained for Dent and his co-workers*® ** to show that 
cystinuria was essentially a renal disorder, the blood cystine level not 
being elevated and indeed often abnormally low. Three other amino 
acids are excreted in excess——lysine, ornithine and arginine. The excre- 
tion of lysine is comparable in magnitude to that of cystine and in some 
cases exceeds it. Only the cystine, however, gives rise to difficulty, be- 
cause of its low solubility and the resulting tendency to calculus forma- 
tion. The excretion of ornithine and arginine is increased to a lesser 
extent and in some instances only normal quantities are excreted. There 
is some evidence that mild types of the disease exist, perhaps in 
heterozygotic individuals, 

Hydroxyamino aciduria: Clarkson and Kench* described a group 
of subjects suffering from cadmium poisoning who, in addition to a 
generalized aminoaciduria, excreted exceptionally large amounts of 
threonine and serine. This was attributed to a specific reabsorptive de- 
fect of the two hydroxyacids. 

“T” spot excretion pattern: The tendency in certain families to 
exhibit a pattern in which “T” spot, subsequently identified as B-amino- 
isobutyric acid, was excreted in excess, was described by Crumpler and 
his co-workers*’, It is unassociated with symptoms. 

Glycinuria: A specific familial entity associated with increased ex- 
cretion of glycine was described by de Vries and associates** in patients 
with nephrolithiasis, The glycinuria was apparently of renal origin. 

Pregnancy: Several amino acids are found in increased concentra- 
tions in the urine in pregnancy®: *°, but the most striking change occurs 
in the case of histidine. The aminoaciduria is of renal origin and is 
explained in part on the basis of increased glomerular filtration rate, in 
part as a specific tubular reabsorption defect. 


Il. THe Overrtow (PRERENAL) HyPERAMINOACIDURIAS 


A. GENERAL HYPERAMINOACIDURIA associated with hyperaminoacidemia 
occurs in a variety of conditions associated with tissue damage****, 
It is found to a greater extent in liver disease**** than in other situa- 
tions but has been described in the presence of muscular degeneration, 
severe burns, surgical trauma and radiation injury. 

As explained above, some increase in plasma amino nitrogen levels 
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has been described in the newborn, although not enough to account for 
the marked and prolonged neonatal hyperaminoaciduria. 


B. THE SPECIFIC PRERENAL HYPERAMINOACIDURIAS 


Of the six or more entities in this group, all have been associated 
with mental deficiency, usually of marked degree. The first member 
of this group to be described and the best known is phenylketonuria. 
In this condition the basic defect is in one component of the enzyme 
system concerned in the hydroxylation of phenylalanine to form 
tyrosine** *°, As a result of this defect phenylalanine accumulates in the 
blood and spinal fluid in large quantity. The plasma level may reach 
60 mg. per cent (normal 1 to 1.5 mg.) and the spinal fluid level may 
contain as much as 8 mg. per te Levels of tyrosine are often sub- 
normal. The immediate cause of the brain damage in these patients is 
not clearly established. It may be due to phenylalanine itself or to ab- 
normal metabolic products which are formed as a result of the metabolic 
block. Unutilized phenylalanine is in part excreted as such, in part 
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Fig. 3—Plasma amino acids in maple syrup urine disease. The solid line represents 
normal value, the dotted line being that of a patient. From Westall et al. ® Reproduced 
by permission of the publisher and authors. 


transaminated to form the keto derivative, phenylpyruvic acid (Figure 
2). From the latter a number of other metabolic products are derived, 
including phenyllactic and phenylacetic acid, the latter giving a char- 
acteristic odor to the urine. A secondary derangement of tryptophan 
metabolism occurs with decreased formation of 5-hydroxy derivatives 
including serotonin®’. Some of the clinical abnormalities—such as the 
blond hair—are apparently due to a deficit of tyrosine®’, since it has 
been found™ that the hair pigment can be restored by a tyrosine supple- 
ment. 

The disease has attracted great interest since it has been found that 
the abnormal chemical findings may be reversed by the administration 
of a phenylalanine-poor diet®***. Improvement in cerebral function 
occurs only if this is done very early in life. From present information 
it would appear that if the corrective diet is instituted during the early 
weeks of life—either in the first or second month—virtually normal 
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mentality may be expected. A considerable benefit is obtained if the diet 
is corrected during the latter part of the first year, but after the age of 
two years the benefit is negligible. It is not known how long the cor- 
rective diet must be given, There is some reason to think that it does 
not need to be life-long. 

Maple syrup urine disease: This condition was described by Menkes 
and his associates in 1954°°, the clinical features being an early onset 
toward the end of the first week of life, with spasticity, loss of the 
Moro reflex and rapid cerebral deterioration leading to death in a 
matter of months, the urine having a peculiar odor resembling that of 
maple syrup. In 1957 Westall, Dancis and Miller** ** studied the urine 
and blood of a moribund patient and observed a striking abnormality 
of the amino acid pattern. The branched chain amino acids—leucine, 
isoleucine and valine—as well as methionine, were found markedly 
elevated, whereas cystine and several other amino acids were abnormally 
low (Figure 3). It was apparent that a specific disturbance of amino 
acid metabolism was present. Subsequent observations in three labora- 
tories*’*' have thrown considerable light on the nature of the meta- 
bolic block. It appears that in this disease the transamination of methio- 
nine and of the branched chain amino acids occurs normally with the 
formation of the corresponding keto acids, but that further degradation 
is blocked with the accumulation of the 4 keto acids as well as the 4 
amino acids in the blood. Some abnormal metabolites—hydroxy-deriva- 
tives of these amino acids—have been identified. There is also evidence of 
what appears to be a secondary disturbance of tryptophan metabolism. 
Therapeutic studies now in progress with low intakes of the 4 elevated 
amino acids have given some encouraging results, but it is not possible 
to make a definite statement about their value at the present time. The 
explanation of the low values of certain other amino acids remains to 
be found. 

Cystathioninuria: This metabolic anomaly was described by Harris” 
in an elderly female defective patient. During life this patient excreted 
enormous amounts of cystathionine and large quantities were found 
postmortem in the liver and kidney. Two male relatives were found to 
excrete moderate excesses of cystathionine, It is postulated that a meta- 
bolic block occurs in the conversion of methionine to cysteine (Fig. 4). 

Arginosuccinuria: In 1957 Allan and associates® described two 
mentally deficient children in a family who excreted large amounts of 
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an unidentified ninhydrin-reacting spot. This substance was later identi- 
fied by Westall™ and was found to be L-arginosuccinic acid, an inter- 
mediate in the urea cycle. It was found to occur in the cerebrospinal 
fluid in even larger amounts than in the plasma. The exact nature of the 
metabolic block is conjectural (Figure 5). 


Goitrous cretinismt: In certain cases of goitrous cretinism® mono- 
and diiodotyrosines are excreted in the urine. The further synthesis of 
effective thyroid hormones is apparently blocked. 

Childs-Cooke syndrome: Childs and Cooke® recently described a 
mentally defective child of 18 months who also suffered from episodes 
of ketosis and neutropenia in which overflow glycinuria was present, 
the glycine excretion being increased 5 to 19 fold. A disturbance of the 
interconversion of glycine and serine was postulated. 

Hartnup syndrome: This* has already been mentioned under the 
renal aminoacidurias and there is no question that the generalized amino- 
aciduria found in this condition is of renal origin. Some evidence has, 
however, been obtained by Dent™ that points to a specific abnormality 
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Fig. 5—Postulated metabolic block in arginosuccinuria. 


of tryptophan metabolism, namely the excretion of certain tryptophan 
derivatives—indolacetic acid and indolacetylglutamine (Figure 6). The 
difficulties of measuring tryptophan accurately in the blood leave doubt 


as to whether the tryptophan in the blood is actually elevated and 
whether this can be considered a true overflow aminoaciduria. 
Marfan’s syndrome: A recent report by Sjoerdsma and co-workers™ 
describes the excretion of abnormally high amounts of hydroxyproline 
in the Marfan syndrome. It is not yet established that this is a metabolic 
rather than a renal aminoaciduria, although the former seems a more 


likely possibility. 


Ill. THe “Unperrtow” AmrinoacipuriAs (HyYPOAMINOACIDEMIA) 


In our studies of the plasma amino acid pattern of kwashiorkor 
patients from several different countries” *, exceptionally low levels of 
nearly all amino acids have been encountered; in the more severe forms 
of the disease the total free amino acid was often less than one third 
and sometimes as low as one tenth of the normal figure. The reduction 
in amino acid concentration was not altogether uniform, a consistent 
finding being that tyrosine suffered more than phenylalanine, suggesting 
some impairment of the activity of the phenylalanine hydroxylating 
enzyme. There is also a tendency for the essential amino acids to be 
depressed more than the unessential ones (Figure 7). 


Bull. N. Y. Acad. Med. 


: 

: 

% Be 

pee 

= 

~ 


DISTURBANCES OF AMINO ACID METABOLISM 


TRYPTOPHAN METABOLISM 
CO CH.» CHNH,* COOH CHNH* COOH 
(TRYPTOPHAN) 


INDOLACETIC ACID 


CO*CH.* CHNH..* COOH 
INDOLPYRUVIC ACID (3-HYDROXY-KYNURENIN) 
on Me 
XANTHURENIC B 
ACID 
A = BLOCK IN HARTNUP DISEASE COOH 
B = BLOCK IN BgDEFICENCY (S-ANTHRANILIC ACID) 


OH 
COOH 
O (NICOTINIC ACID) 


N 


Fig. 6—*Point A on the diagram indicates possible location of the metabolic block in 
Hartnup disease; the exact location of the block is, however, not as yet identified. 


Specific hy poaminoacidemias affecting a single amino acid have been 
observed under experimental conditions in which a particular amino 
acid has been temporarily omitted from the diet*’. Reduction in plasma 
concentration and of the urinary output of the deficient amino acid 
has been observed under these circumstances. 

The specific case of maple syrup urine disease has been mentioned 
above. In this condition four amino acids were found markedly elevated 
in the blood and urine while four other amino acids were found to be 
abnormally low. The explanation of this extraordinary metabolic de- 
rangement is not yet clear. The low level of cystine in the presence of 
an abundance of methionine suggests some interference with the con- 
version of the latter into the former, 


IV. 


ConpitTIons ASSOCIATED WITH 


ABNORMAL EXCRETION OF AMINO 
Acip Derivatives (“MAskep AMINOACIDURIA”) 


Alkaptonuria™: ™, the first of this group to be discovered, is caused 
grou} 


by deficiency of an hepatic enzyme which causes a metabolic block in 
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Plasma amino acids in kwashiorkor. 
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depressed to a greater extent than the unessential ones. 
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the oxidative degradation of tyrosine (Figure 2). As a result of this, 
homogentisic acid accumulates in the body and is excreted in the urine. 
The urine darkens on exposure to the air, and early in life this is the 
only clinical abnormality. In adult life, usually in the third or fourth 
decades, ochronosis gradually develops with deposition of pigment in 
the cartilage, skin, sclerae, synovial tissues and fibrous tissues. The de- 
position of pigment in the joints is often associated with chronic ar- 
thritis, The pigment in ochronosis is thought to be a polymer of homo- 
gentisic acid or of some closely related product. 

T yrosyluria: This term has been applied to the excretion in the urine 
in considerable amount of two compounds derived from the degradation 
of tyrosine which are not ordinarily identifiable in urine—parahydroxy- 
phenylpyruvic acid and parahydroxyphenyllactic acid. Their position 
in the metabolic pathway is shown in Figure 2. Their excretion is com- 
monly associated with an increased output of tyrosine itself. The con- 
dition is readily detected with the Millon reagent, which reacts with 
all these compounds. 

This metabolic defect was first described in an asymptomatic adult 
by Medes™, who applied the term tyrosinosis to it. Some years later 
Levine, Gordon and Marples** observed the same defect in premature 
infants fed diets rich in protein, and noted that it was readily abolished 
by the administration of vitamin C. Subsequent observations’® * have 
shown that this defect is characteristic of frank scurvy and may indeed 
be the most sensitive index of vitamin C deficiency. Norton and associ- 
ates noted high tyrosine as well as phenylalanine levels in the urine of 
premature infants prior to supplementation with vitamin C. 

The relation of tyrosinosis to vitamin C deficiency remained obscure 
until recently, when patients with this condition were investigated by 
Felix et al.“* and by Sakai and Kitagawa". They found that the admin- 
istration of vitamin C was without effect on the excretion of tyrosyl 
compounds, suggesting that tyrosinosis is a manifestation of vitamin C 
resistance. 

Pyridoxine deficiency®*. Analogous to tyrosyluria, in which lack 
or nonavailability of vitamin C causes a metabolic block in the degrada- 
tion of tyrosine, are states of pyridoxine deficiency or pyridoxine 
resistance in which the lack or nonavailability of vitamin Be results in 
a block in the metabolic degradation of tryptophan (Figure 6). This re- 
sults in the accumulation and increased output in the urine of several 
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intermediates in the pathway from tryptophan to niacin, notably: 
kynurenine, kynurenic acid, their 3-hydroxy derivatives and xanthurenic 
acid. Administration of Bs in adequate amounts reduces the excretion 
of these metabolites although they are still detectable in normal urine 
by refined methods, 

It is, of course, well known that pyridoxine plays an important role 
in the metabolism of amino acids other than tryptophan and indeed in 
other pathways of tryptophan metabolism, but this particular block 
caused by pyridoxine deficiency is the most readily detectable. 

Oxalosis*®: *°, This is a metabolic disorder in which calcium oxalate 
crystals are deposited in tissues throughout the body, those in the kidney 
leading ultimately to renal failure. The oxalate is endogenous in origin, 
being derived from glycine, as shown in Figure 8. It is not altogether 
clear why this reaction proceeds with such vigor, but it is supposed that 
the competitive pathway resulting in the formation of formate is in 
some way blocked. 


Little can be accomplished therapeutically by limiting oxalate-rich 
foods (rhubarb, spinach and kale) since a negligible fraction of the 
oxalate is exogenous. Archer and his co-workers*! have, however, shown 
that the administration of sodium benzoate to trap glycine with the 
formation of hippuric acid causes a striking reduction in oxalate 
excretion. 


SUMMARY 


The anomalies of amino acid excretion—renal and prerenal (meta- 
bolic)—constitute an important group of disorders which are being 
discovered and recognized with increasing frequency as technical meth- 
ods for their identification become available. 

The newer procedures of column chromatography which make it 
possible to measure deficits as well as excesses of particular amino acids 
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in the blood and urine carry the promise of discovering and perhaps 
correcting anomalies that have not been revealed by the cruder paper 


techniques, 

A number of specific patterns of abnormal amino acid metabolism 
are known which are caused by enzyme blocks which may be perma- 
nent or temporary. Their identification has in some instances opened 
the way to dietary therapy, the material proximal to the block being 
withheld to avoid accumulation of toxic products, and the material 
distal to the block being supplied as such, A particularly promising 
field for the identification and correction of such disorders is that of 
mental deficiency. 
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@SeSeseseseseD avs sure that | speak for all of us when I express to the 
Board of Directors of the Tuberculosis Preventorium 
for Children, Farmingdale, New Jersey, first, our con- 


gratulations to the Preventorium on 50 years of service 
G a in this field, and second, our thanks for arranging such 
a splendid program this afternoon in honor of its soth Anniversary. 


" Given at the Symposium on The Prevention of Tuberculosis in Children, held at The New York 
Academy of Medicine, November 12, 1959, in celebration of the Fiftieth Anniversary of The 
Tuberculosis Preventorium for Children. 
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Before calling on the speakers, | would like to pay a little tribute 
to Dr. Edith M. Lincoln, who is responsible for arranging this particular 
program. As you know, Dr. Lincoln recently retired after serving 34 
years as Director of the Children’s Chest Clinic of Bellevue, in the 
course of which she conducted probably the most extensive and sig- 
nificant study in history of the natural course of tuberculosis in children. 
During many of these years she has been associated with the Tubercu- 
losis Preventorium for Children in Farmingdale, New Jersey and has 
served many years as a member of the medical board of that institution. 

I think many of you know that last May Dr. Lincoln was awarded 
the coveted Trudeau Medal at the annual meeting of the National 
Tuberculosis Association for the most meritorius contribution to the 
cause, prevention and treatment of tuberculosis. She was very modest 
in her remarks of acceptance and paid tribute to many others in the 
field. She mentioned particularly Professor Arvid Wallgren because, as 
she stated, he had exerted a profound influence on every one interested 
in the prevention and diagnosis of tuberculosis in children, It is especial- 
ly appropriate, therefore, that Professor Wallgren is on the program 
this afternoon. 

I feel I need say little at this time about the role of the Preventorium 
in the tuberculosis control program. The nature of it has changed, and 
if you have seen the last annual report of the Preventorium you will 
note the comments in that report with regard to the current program 


compared with what it was some years ago. It serves to a large extent 
now as a place for convalescence of children who have had tuberculosis 
and who do not have suitable homes to which to return immediately. 


Though it has become more of a rehabilitation center, the old name of 
Preventorium has persisted. 

My task this afternoon, in introducing the three speakers, is a par- 
ticularly pleasant one, since all of them are old friends. 
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THE ROLE OF THE HEALTH 
DEPARTMENT IN THE PREVENTION 
OF TUBERCULOSIS IN CHILDREN * 


H. R. 


Director, Winchester Clinic, Grace-New Haven Community Hospital, New Haven, Connecticut 


MseseseseseseSue responsibility for community health is a joint responsi- 
bility of the local health department, the medical, dental 
and allied professions, the hospitals, departments of edu- 
cation and welfare, voluntary health agencies and the 

Gesesesesesesa public generally. The same individuals and agencies are 

therefore concerned with the prevention and control of tuberculosis 

in all individuals, be they adult or child. 

The tubercle bacillus is essential for the development of tuberculosis. 
Prevention therefore demands knowledge of the presence of infection 
or disease and the control of those possible foci so that further spread 
of infection is reduced to a minimum. The administration of programs 
to achieve these goals is, to a large degree, a problem of Government 
through its organized health agencies. The heaith department cannot 
do the job alone; and where preventive programs are most successful, 
it will be found that all the aforementioned agencies are working effec- 
tively as a team. 

Since the introduction of the anti-microbial drugs about 1950, there 
has been a dramatic drop in the tuberculosis death rate. The new case 
rate has declined at a slower pace. The average length of stay of tuber- 
culosis patients in sanatoria has been almost halved, with a resulting 
surplus of tuberculosis beds, hundreds of which have been closed or 
diverted to other purposes. These striking improvements have created 
the impression that tuberculosis is no longer a serious disease. This is 
fallacious reasoning, as there is abundant evidence to show that a con- 
siderable problem exists today, and furthermore, our knowledge of 
the epidemiology of tuberculosis shows that from the millions of people 
now infected will come thousands of new cases in the years ahead. It 


* Presented as part of a Symposium on The Prevention of Tuberculosis in Children. comm-moratine 
the Fiftieth Anniversary of th Tuberculosis Preventorium, held at The New York Academy of 
Medicine, November 12, 1959 
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is important, therefore, to lay some stress on the magnitude of the re- 
maining problem before we discuss the specifics of tuberculosis pre- 
vention in children. 

There are some 83,000 newly reported cases of tuberculosis in the 
United States each year. The disease, in the majority, has advanced 
beyond the minimal stage; and most of these cases have spread an un- 
known amount of infection to their contacts and associates. We do not 
provide adequate supervision for known cases and our diagnostic facili- 
ties are limited in far too many instances, Some recent studies point up 
these problems. 

Bogen and Kupka’ checked all death certificates in California for 
the year 1953 to determine how many cases of tuberculosis had not 
been reported before death. No previous morbidity report was found 
for 34 per cent of the total giving tuberculosis as the primary cause of 
death. Autopsies were performed on 574 cases and 44 per cent were 
not previously reported, although the autopsy findings indicated that 
they were active and tuberculosis was considered to be a primary cause 
of death. Those with little or no medical care and those not seen by 
tuberculosis specialists were less apt to be reported, Their study showed 
a higher proportion of previously unreported tuberculosis in women, 
the very young and the very old, non-whites, non-veterans, those dying 
at home or in general hospitals, and those whose death certificates were 
signed by the coroner. 

Burke and Weir* have reported that in their experience, 18 per cent 
of previously diagnosed tuberculosis, when examined more closely, was 
determined to be nontuberculous. 

Hart* recently studied the nonhospitalized tuberculous patients in 
Rhode Island. Her study revealed “. . . . that one-third of the active 
cases at home were under no or unknown medical supervision, and that 
more than half the active cases at home had had no bacteriological 
examination for six months or more prior to the study. (One-third of 
these had been positive on last examination.) The percentage with no 
or unknown medical supervision was about twice that of the national 
average of 17 per cent, as reported by the U. S. Public Health Service”. 

Badger* in a recent article on the prevention of relapse in tuberculosis 
states: “Bacteriologically we are dependent upon the most expert and 
modern methods of isolating the tubercle bacillus. It is to be remembered 
that rural America, to say nothing of urban areas, is not yet endowed 
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with the sophisticated skills in laboratory work available to the large 
medical centers, Confidence concerning the presence or absence of 
tubercle bacilli in a given lesion is had only by the competent bacteri- 
ologist.” 

It may be concluded, therefore, that at this time there is a con- 
siderable problem in tuberculosis control. Diagnostic facilities are not 
utilized to the maximum and we are failing to control adequately many 
of the cases now on our tuberculosis registers, and from the wide-spread 
infection with the tubercle bacillus as seen today will come thousands 
of new cases in the years ahead. 


THe ResponsiBILities OF THE DEPARTMENT 


The health department is charged with the protection of the public 


health. This is a very broad charge, the details of which are too involved 
to elaborate here. In general its programs are designed to improve the 
hygiene and sanitation of the community; to improve and protect food 
supplies; to increase the nutritional status of the people; to improve 
environmental conditions such as more adequate housing. Likewise, the 
health department is interested in mental health and attempts to control 
situations that result in inter-personal strife and tension. All of these 
efforts tend to reduce opportunities for infection and to prevent the 
development of disease states in the population, Therefore, tuberculosis 
either directly or indirectly is prevented and controlled, depending upon 
how aggressive the program in operation may be. 

Some of the major ways in which the health department exercises 
its responsibility in tuberculosis prevention may be commented on as 
follows: 

1. The health department has legal authority in the conduct of its 
activities. It can and should require the reporting of all communicable 
diseases. It is responsible for the adequacy of supervision of the known 
case, be it in the clinic or under private medical care, Sanitary regula- 
tions require the examination of contacts. They limit the activity of 
known infectious cases in schools, industry, etc. There should be 
a provision to deal with the recalcitrant case who refuses to accept or 
continue under adequate medical supervision, The health department 
should provide adequate diagnostic facilities, clinical and laboratory, 
in keeping with today’s standards, These should be free to all citizens. 
Chest consultation as well as laboratory services should be available to 
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the practicing physician. 

2. The health department may operate hospitals for the tubercu- 
lous or it may depend upon state, county or private institutions to do 
the job. It does have a responsibility to see that such facilities are 
available at some point to care for the acute and active cases. The purpose 
of hospitalization is to achieve a cure for the patient and to isolate him 
during the infectious stage of his disease. 

3- The health department is responsible for diagnostic facilities, 
such as clinics, where known cases are supervised. Contacts are ex- 
amined and supervised according to established principles® in this type 
of work. 

The clinic also serves as a treatment station to provide ambulatory 
therapy for nonhospitalized patients. It should be prepared to admin- 
ister B.C.G. or the anti-microbials as a prophylactic measure or for 
sustained therapy. These services should be without cost to the patient. 

4. The health department should maintain an up-to-date register 
of all reported cases of tuberculosis to provide a means for tracing 
source cases, keeping track of the movement of known cases and to 
provide the important epidemiological facts that serve as a guide for 
an aggressive control program. 

5. The health department is responsible for many broader personal 
health services than the known case of tuberculosis, such as case-finding 
surveys in selected population groups where tuberculosis is more pre- 
valent, the development of tuberculin-testing programs among selected 
pre-school groups, school age children through college, on a selected 
basis that will provide a tuberculin test on the average of once every 


three years. In these programs the department works through well-baby 
clinics, the Department of Education, private or parochial school sys- 


tems and the like, the objective always being to detect infection or dis- 
ease as near the point of occurrence as possible. 

6. The health department has a major responsibility in health educa- 
tion and information. This is directed to the public, but is of equal 
importance to all those individuals and agencies mentioned at the outset 
that likewise have a responsibility in the prevention of tuberculosis. 
The health department should take leadership by defining the problem 
and cooperating with these various agencies so that each may con- 
tribute its unique part to a maximum program of prevention, Lectures, 
classes, courses, as well as all sources of mass media can be used to 
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inform the public of the problem and what can be done about it. 

7. The health department needs adequate personnel to carry out 
these duties. Included are qualified chest clinicians, radiologists, public 
health nurses, medical social case workers, laboratory personnel and 
many auxiliary workers to achieve a maximum result, The numbers 
of persons in the various categories vary by community. In some, many 
of the specially trained staff may be contracted for from another 
agency. Clinicians may be assigned from a state agency; visiting nurses 
may be provided by the local Visiting Nurse Association; the social 
case worker may serve part-time as a consultant, and the laboratory 
facilities may be available from a more central point such as the state 
or county health department. This combination of personnel is essential, 
to be assured of reasonable prevention of tuberculosis, Their responsi- 
bility in the education of the patient and his contacts is considerable, 
and today nothing less than a team approach is acceptable. 

There are two procedures that need emphasis from the standpoint 
of health department responsibility in tuberculosis prevention and con- 
trol—the tuberculin test and B.C.G. vaccine. 

The Tuberculin Test: There has been endless debate on the signifi- 
cance and accuracy of this test. It is generally accepted that there is 
much more to learn about its standardization and especially our ability 
to interpret reactions. It should be said that the purified protein de- 
rivative (PPD) materials and several of the old tuberculin (OT) ma- 
terials available are sufficiently accurate for our purposes in general 
surveys, the clinic, etc. They can be used with confidence. A tuber- 
culin test should be a routine part of the examination of any contact or 
exposed person or of those with respiratory symptoms. This is true for 
adults as well as children. 

The tuberculin test is not a one-time test. It must be repeated at 
periodic intervals, especially among infants and children, and those 
living in an environment where there may be a considerable amount of 
infection and disease. Repeated tests often indicate a conversion from 
a non-infected to an infected state, at which point we now believe 
that prophylactic therapy with one or more drugs will prevent a more 
serious disease later. 

The pediatrician holds a key spot in tuberculosis prevention. The 
tuberculin test should be used routinely, rather than because there has 
been known contact with a case or because there are respiratory symp- 
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toms suggesting a possible pulmonary disease. 

B.C.G. Vaccination: There has been unlimited debate about the use 
of B.C.G. in this country. It is used less frequently in the United 
States than in countries with considerably greater tuberculosis prob- 
lems. There is sufficient evidence now available to show the value of 
this vaccination in selected groups. Responsible authorities in this coun- 
try have accepted it on this premise. We do know that vaccination will 
greatly lessen the occurrence of the serious forms of the disease, when 
properly administered. The best results are obtained if the infant or 
child can be removed from further exposure until his tuberculin test 
has become positive, indicating that the vaccination is effective. This 
poses a problem in many homes and communities and in the New York 
area has often been solved by referring the child to the Preventorium. 

The need for a Preventorium has been challenged by many workers 
in this country and practically all of these institutions have been aban- 
doned in recent years, the theory being that in our modern world, 
with all the resources at hand, each home should have adequate facilities 
to protect its occupants against infection and have adequate nutritional 
standards to assure maximum health. There are few, if any, sections 
of any community where tuberculous infection is rife, that can meet 
such standards. Therefore it will be wise, before closing Preventoria, 
to make sure that adequate substitutes are available. The types of cases 
that do benefit by this institution are children vaccinated with B.C.G. 
during the first six or more weeks; convalescent cases ready to be dis- 
charged from the hospital; nutritional problems of children in homes 
unable to provide an adequate diet, and many of those with primary 
tuberculosis where maximum care is essential to prevent a more serious 
disease. Where these various problems can be solved in the home, it 
is wise not to send the child to an institution, but in a metropolitan 
area such as New York City there will be many children who cannot 
receive these benefits in their homes. 


CONCLUSION 


Tuberculosis can be prevented to a greater degree than now realized 
if we are determined so to do, The tubercle bacillus is the culprit. 
There are millions of individuals living today who have been infected, 
and it is estimated that one per cent of them will eventually become 


ill with the disease. We are not doing an adequate job in controlling all 
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cases now known. Thus, despite the apparent progress in tuberculosis 


control of recent years, there is a continuing serious problem. 
Prevention starts with a knowledge of those infected—especially 

infants and children, and those with clinical disease. It does not end 

with a single examination, but rather it is a continuing and repeated 


process as long as the danger of infection exists. 

Infants and children should be protected against infection at all 
times. Vaccination with B.C.G. is desirable in selected cases; the anti- 
microbials are desirable for recent tuberculin converters, primary le- 
sions, etc., but in both instances the child should be protected from 
infection at the time of vaccination or therapy. If this cannot be reason- 
ably accomplished in the home, the Preventorium offers an important 
service to the community, 
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“iru regard to tuberculosis, a population may be divided 

into two groups, those who are infected and those who 

W are uninfected. These two groups may be separated by 

tuberculin skin tests: positive in the infected and nega- 

Mm tive in the uninfected group. There are other character- 

istics that differentiate these two groups: the infected, tuberculin-posi- 

tive group is the bearer of specific immunity to tuberculosis, which 

protects to a high degree against the danger of new infections from 

the outside. The tubercle bacilli that produce the immunity remain, 

however, virulent in the body, probably for life, and constitute a poten- 

tial source of tuberculous disease. The immunity is without doubt of 

value. The virulent infection is on the contrary a disadvantage and a 

health hazard. Those who are uninfected have the advantage of being 

safe from tuberculous disease and this may last for life, if they can 

avoid being infected that long. On the other hand, they lack immunity 
and are therefore more susceptible if they become infected. 

The susceptibility varies a great deal, however, in different individ- 
uals, due to several factors that have nothing to do with specific im- 
munity. These factors we designate as natural resistance. It is the degree 
of natural resistance that determines the pathological effect of a virulent 
infection in the tuberculin-negative individual. 


If the natural resistance is satisfactory, the pathological lesions of 
primary infection are usually benign. It is only exceptionally that the 
most common type of primary tuberculosis, that in the lungs, progresses 
to a fatal termination. Death from primary infection is, as a rule, due 
to acute disseminated forms of the disease, miliary tuberculosis and 
tuberculous meningitis, Thus the mortality rate of primary infection 
© Presented as part of a Symposium on The Prevention of Tuberculosis in Children, commemorating 


the Fiftieth Anniversary of the Tuberculosis Preventorium, held at The New York Academy of 
Medicine, November 12, 1959. 
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reflects the incidence of the latter two tuberculous diseases. This holds 
true even today with the improved prognosis due to chemotherapy. 

From the mortality rate in different age groups it can be seen that 
the worst prognosis of primary infection is for infants and young chil- 
dren. The mortality rate then declines and reaches its lowest level 
at about ten years of age and later increases somewhat at puberty. 

Now the mortality rate does not indicate the degree of resistance 
against a primary infection in different ages, unless compared with the 
incidence curve of the infection in the same age groups. This well- 
known curve shows that very few infants are infected and that the 
incidence increases slowly and reaches its peak at about 40 to 45 years 
of age. Thus, at an age with the smallest number of infected individuals, 
the number of those dead with tuberculosis is highest. This means 
that the younger the child the more dangerous is the primary infection, 
and that the danger increases somewhat again at the age of puberty. 

From this it may be concluded that the least resistant individuals 
in a population are infants, small children and young people. A post- 
ponement of the primary infection until the first five or six years have 
passed is in itself an important aim in the anti-tuberculosis campaign 
and produces a reduction of tuberculosis morbidity and mortality. 

In addition to the age of the primarily infected, there are several 
other factors that influence the degree of natural resistance against 
tuberculosis. The importance of genetic constitution has been clearly 
shown experimentally by Lurie, and supported by observations on 
human beings. Hormonal influences also play an important role, as 
demonstrated, for example, by the increased attack rate at puberty and 
by the effect of steroids on the susceptibility to tuberculosis. In addition 
to the biological pattern of natural resistance, the latter may be depressed 
by many exogenous factors. The most important of these influences are 
malnutrition, overcrowding, mental and physical stress and strain, and 
the occurrence of non-tuberculous acute and chronic infections and 
other wasting diseases. The two world wars have given numerous ex- 
amples of this type of resistance-decreasing effect, and their influence 
on tuberculosis morbidity is disputed by none, 

In communities with a high tuberculosis morbidity and mortality 
rate it is very difficult, if not impossible, to guarantee permanent pro- 
tection from virulent infection. The sources of infection, the consump- 
tives, are too many and often unknown or uncontrolled. In such com- 


Vol. 36, No. 7, July 1960 


F 


462 A. J. WALLGREN 


munities it is especially important to try to compensate for absent or 
low natural resistance by inducing artificial specific immunity in those 
who are susceptible. This may be conferred by anti-tuberculosis vacci- 
nation which, if effective, should reduce the risk of primary tuber- 
culous infection at ages and in persons with low natural resistance. 

The aim of BCG vaccination is to give immunity without exposing 
the individual to the risk of virulent infection. This vaccine contains 
BCG bacilli, named from the initials of the inventors, Calmette and 
Guérin. These BCG bacilli are a living but harmless strain of bovine 
bacilli. In experiments on animals it has been shown that inoculation of 
BCG produces tuberculin sensitivity and increased specific resistance 
in the form of immunity to virulent infections. In man, the vaccine is 
usually given in the skin by multiple puncture or by intradermal injec- 
tion. After about six weeks the tuberculin test becomes positive, which 
is a sign of established immunity. A primary tuberculous focus develops 
at the site of inoculation, and the regional lymphatic glands draining 
the area become enlarged and may break down into a tuberculous 
abscess. A small scar remains at the point of inoculation. 

Some very important principles should be followed in the practical 
performance of BCG vaccination. 

First, only those who are still uninfected should be vaccinated. 
Those who are infected have already, by this infection, acquired the 
increased resistance that the BCG vaccination should confer. Every 
individual who is going to be vaccinated should therefore be tested with 
tuberculin in order to exclude virulent infection and, ideally, he should 
be removed at once from any further risk of infection. Inoculation with 
the vaccine should be delayed for six weeks, at the end of which time the 
skin test should still be negative. If it has changed to positive, which 
may happen if the individual has been incubating a primary infection 
when first tested, the inoculation is contraindicated. 

Secondly, the vaccination should be performed in such a manner 
that tuberculin sensitivity ensues. It is assumed that there is probably 
no immunity established until the vaccination has produced a systemic 
reaction which can be demonstrated by a positive tuberculin test. In 
order to avoid misinterpretation and misjudgment of the efficacy of 
the inoculation, exposure should be prevented during this pre-immune 
period. Six weeks after the inoculation the child should again be skin 
tested, a positive test indicating that the inoculation has resulted in the 
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desired systemic reaction. 
Practical experience on a large scale for many years has shown that 
BCG vaccination is a safe procedure and in this respect compares 


favourably with other immunological measures. During the last 35 


years about 100 million tuberculin-negative people have been BCG- 
vaccinated all over the world, principally in economically underdevel- 
oped countries with high tuberculosis morbidity and mortality rate. 
In these countries most of the vaccinations have been performed by 
the World Health Organization in conjunction with UNICEF. 

What can be expected from the prophylactic effect of the vaccina- 
tion? From a theoretical point of view, one ought to expect the same 
kind of immunizing effect as results from a well-tolerated virulent 
tuberculous infection. The latter produces a specific resistance against 
superinfections, It is seldom that superinfection in a tuberculin-positive 
child causes any apparent harm. BCG immunity is without doubt 
weaker than that which follows a virulent infection and it may be 
more easily overcome. The immunity makes itself shown, even in such 
cases, by diminishing the pathological effect of the virulent infection. 
It is seldom that we sce severe clinical primary tuberculous disease in 
those who have acquired BCG immunity before infection. 

The immediate pathological effect of a virulent infection is thus 
in high degree neutralized by the BCG immunity. This immediate 
consequence includes not only primary tuberculosis as such, but also 
miliary tuberculosis and tuberculous meningitis, and both these malig- 
nant diseases may, to a very great extent, be prevented by BCG 
vaccination. 

With regard to the most common type of tuberculous disease, the 
bacillary pulmonary tuberculosis, the preventive effect of BCG vac- 
cination seems to be less evident. It seems as if the specific immunity 
plays an insignificant role in the prevention of this disease. Everyone 
who falls ill with bacillary pulmonary tuberculosis has been infected 
and is thus the bearer of specific immunity. It is much more important 
to have a strong natural resistance against tuberculosis in order to be 
safe. In cases of pulmonary tuberculosis it is evident that the factors 
that have destroyed the natural resistance have been much stronger 
than the immunity which tried to provide specific resistance. 

If one looks at the reports of serious follow-up studies of vaccinated 
and unvaccinated persons—I shall return to this question in a few min- 
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utes—one always finds less pulmonary tuberculosis in the vaccinated 
group. This protection may indirectly be due to the BCG immunity. It 
has been shown in follow-up studies of tuberculin-positive infected 
persons that those who have no lung lesions after the primary pul- 
monary infection run a far smaller risk of acquiring bacillary pulmonary 
tuberculosis later than those who have evident roentgenologically de- 
monstrable lung lesions. Because the BCG immunity prevents or dimin- 
ishes the risk of lung lesions after primary infection, it may also 
indirectly serve as a preventive against bacillary pulmonary tuberculosis 
later on. 

BCG does not afford an absolute protection against tuberculosis 
any more than does any other kind of vaccination against some specific 
disease. It is not at all unusual for people to fall ill with tuberculous 
disease after virulent infection although they have been satisfactorily 
vaccinated. Numerous cases of tuberculous disease in BCG-inoculated 
persons are, however, recorded in whom the vaccine had not had the 
opportunity to exert any protective effect because the subject was 
already infected when vaccinated or the infection had occurred during 
the incubation period of the BCG bacilli. These types of tuberculous 
disease after virulent infection in a BCG-inoculated individual are, of 
course, not to be considered to be due to the vaccination or as a failure 
of protection. 

It must also be borne in mind that the BCG immunity might have 
been lost; like many other immunizing procedures, BCG immunity 


does not last forever, If the tuberculin test is negative, the immunity 
is considered as having been lost. If the test is positive, the immunity 
is regarded as present, but will have to be checked again after some 
time. Sooner or later probably all BCG-vaccinated persons who have 
not been virulently infected after vaccination lose their tuberculin 
sensitivity and artificial immunity. The tuberculin sensitivity may, in 


exceptional circumstances, disappear even after one year or less, or it 
may still be present after ten years or more. The persistence of tuber- 
culin sensitivity varies with the mode of vaccination and with the kind 
of vaccine that has been used; the vaccine from one laboratory not 
being the same as that from another. One has always to learn and 
judge from the experience of the vaccine that is used. We are far from 
being sure what characterizes a potent BCG vaccine, and from knowing 
how to standardize methods for rating in the laboratory the protective 
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potency before issue. More care is also needed to make sure that the 
potency of the vaccine has not been affected by inadequate conservation 
and transportation. 

The morbidity and mortality rates of tuberculosis have been mark- 
edly lower in all reports of follow-up studies of adequately vaccinated 
groups of people, as compared with tuberculin-negative non-vaccinated 
groups, It may be said, however, of the majority of these studies, that 
the manner in which they were performed is not above criticism and 
the conclusions drawn have not always been correct. The reliability 
of the results cannot therefore always be taken for granted. I will only 
quote a few of the more recent and, according to my judgment, more 
reliable studies. 

A trial which I regard as a true model is that conducted by the 
British Medical Research Council on school children. This study was 
planned most carefully in order to obtain conclusive results and has 
tried to evade the unscientific loopholes which mar almost all similar 
studies. All children were 14 to 1514 years of age. In advance of the 
study, without knowing anything about the prospects, the parents gave 
their consent to have their children vaccinated with BCG. Those who 
turned out to be tuberculin-positive were excluded from the trial, and 
14,000 of the 27,000 tuberculin-negative subjects chosen at random were 
inoculated intradermally with BCG. The other 13,000 were not vacci- 
nated and were used as a control group. All the children were examined 
very carefully both clinically and roentgenologically at repeated inter- 
vals, and erroneous evaluation of tuberculous processes was avoided 
in every way. The first report, published in 1956, two and one half 
years after the vaccination, showed a definite difference in the tubercu- 
losis morbidity of the vaccinated and the unvaccinated groups. The 
second report, published in September of this year (1959), presents 
figures for all participants who have been in the trial for five years, The 
reduction in tuberculosis attributable to BCG vaccination was 83 per 
cent. The incomplete information up to seven and one half years shows 
that a similar high degree of protection has continued. Of special inter- 
est and importance was the development of four cases of miliary tuber- 
culosis and tuberculous meningitis in the unvaccinated group, as com- 
pared to no cases among the vaccinated children. 

A critical appraisal of the British experiment showed that no serious 
bias had entered into the comparison between the unvaccinated and 


Vol. 36, No. 7, July 1960 


i 


466 A. J. WALLGREN 


the vaccinated children and that this difference in incidence of tuber- 
culosis may be confidently attributed to the vaccination. 

The experience of the late Dr. John D. Aronson and collaborators 
in the United States is well known. In 1935-38 they tuberculin-tested 
Indians aged 1 to 20 years living on several reservations and found about 
3000 non-reactors. They injected BCG in half of this group and saline 
solution in the rest. The tuberculosis morbidity, judged by annual 
radiography, was studied for 11 years and the mortality for 20 years 
in 1958. The protection against pulmonary tuberculosis was 75 per cent 
and against death from tuberculosis 82 per cent. 

The present most active advocate of BCG vaccination in this coun- 
try, Dr. Sol Rosenthal of Chicago, has followed for periods of up to 
18 years about 6,000 vaccinated and 4,500 unvaccinated newborn 
infants, of whom 311 and 250 respectively were born into tuberculous 
households. He found a 77 per cent reduction in morbidity and an 
81 per cent reduction in mortality in the vaccinated as compared with 
the control group. 

The experience of the Danish physician Hyge has often been quoted 
because the conditions correspond rather closely to those of a laboratory 
experiment. Three hundred and thirty-three 12 to 18 year old girls 
were tested with tuberculin and the 200 non-reactors among them 
were offered BCG vaccination. One hundred and six accepted the 
vaccination, Later on, the children were accidentally exposed for two 
months to tuberculous infection from a deputy teacher. The conse- 
quence of the ensuing epidemic of tuberculosis has been reported by 
Hyge several times. In his last follow-up in 1956, Hyge had followed 
the girls for a period of 12 years, Of the 106 BCG-vaccinated girls, 
none showed evidence of primary pulmonary tuberculosis and only 
two had developed progressive pulmonary tuberculosis (1.9 per cent 
of the exposed). Among the 94 unvaccinated girls, 41 showed evidence 
of primary tuberculosis and 14 had developed progressive pulmonary 
tuberculosis after a latency period of up to ten years (15 per cent of the 
exposed). Hyge concludes that there were eight times as many cases 
of bacillary pulmonary tuberculosis in the unvaccinated group as in 
the vaccinated. 

Follow-up studies of vaccinated and unvaccinated persons performed 
in various countries have usually shown about a 70 to 80 per cent 
reduction of tuberculous disease in the vaccinated, Notable exceptions 
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are the United States Public Health Service trials, which show only 
about 30 per cent reduction. It is quite natural that the degree of pro- 
tection must vary considerably, depending on several factors. If the 
general tuberculosis morbidity rate is very low, then the effect of BCG 
immunity cannot be great because the morbidity is very low even in 
the unvaccinated part of the population. This may perhaps explain 
why BCG trials performed in some countries, or areas of a country, 
give a reduction of tuberculosis morbidity that is much lower than 
the British Medical Council’s trial. Another factor of great importance 
is the potency of the vaccine when used. The United States BCG trial 
was troubled by the frequent incidence of low-grade tuberculin sensi- 
tivity in the studied groups, which may have had an influence on the 
efficiency of the vaccination. The same holds true of the conditions 
in some tropical countries, A new contro] trial in areas with low-grade 
tuberculin sensitivity has been emphatically recommended by the World 
Health Organization, Until we have further information we had better 
presume adequate efficiency in these countries as well. 

Even if BCG vaccination, as such, is of great value as a prophylactic 
tool in the public health campaign against tuberculosis, its general appli- 
cation is not always, or everywhere, indicated or desired. Its introduc- 
tion depends, among other factors, on the tuberculosis morbidity rate 
of the population. If the incidence is very low, as in some parts of 
this country, there is no need for general BCG vaccination. In countries 
with a very high morbidity and mortality rate, introduction of general 
BCG vaccination as early as possible, preferably at birth, should be 
highly desirable. 

An important argument against a more general BCG vaccination 
program is the declining rate of tuberculosis morbidity and the extent 
to which this has been attained. It may be roughly determined by 
tuberculin-testing of school children in countries in which, until now, 
BCG vaccination of younger children has not been more generally 
performed, The lower the tuberculosis morbidity, the fewer the ambula- 
tory sources of infection and the smaller the number of children in- 
fected. If the infection rate falls to below 10 per cent at puberty, the 


use of BCG vaccination, except in known contacts, becomes, in my 
opinion, debatable. 


The introduction of BCG vaccination on a wide scale is, however, 
of some inconvenience from a public health point of view. It makes 
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the checking of the spread of tuberculous infection and the diagnosis 
of tuberculous disease more difficult by the production of artificial 
tuberculin sensitivity. In a community with a high incidence of tuber- 
culosis, this inconvenience should not weigh too heavily against BCG 
vaccination, which may render great help in resisting the immediate 
consequences of a virulent infection from the current numerous sources 
of infection, In areas with low tuberculosis morbidity, the loss of the 
tuberculin test for diagnosis of tuberculous infection is a strong argu- 
ment against the introduction of a more general BCG vaccination 
program. 

In all countries an artificially induced resistance against tuberculous 
infection would seem highly desirable in selected cases, namely those 
which are threatened with being infected in the near future. Family 
contacts, laboratory workers, hospital personnel, medical and nursing 
students, and certain other groups belong to this category. These groups 
need every kind of additional protection, and they ought to be the 
first to be vaccinated in a community that intends to introduce this 
prophylactic method in its public health service program. 

A factor that must be considered when the problem of introduction 
of general BCG vaccination arises is the degree of facility and con- 
venience in performing the vaccination, The necessary preparation and 
examination before and after the inoculation, tuberculin testing, segre- 
gation of persons to be vaccinated, if necessary, and the inoculation 
itself, demand many visits. Under certain circumstances this incon- 
venience might be minimized, namely, when the individual to be vac- 
cinated is hospitalized or else kept under continuous medical control. 
This is the case with newborn infants in maternity hospitals, school- 
children, conscripts and children in various kinds of child institutions. 

In countries where most deliveries take place in maternity hospitals, 
the first BCG vaccination is performed more and more often in the new- 
born period, At the same time newborns are a selected group of individ- 
uals who, in a country with a high tuberculosis morbidity rate, run a 


greater risk of acquiring serious disease if infected, due to their low na- 


tural resistance. In addition, the vaccination is more simple because the 
prevaccination tuberculin tests may be omitted. In the public school, the 
school health service supervises the children and has convenient access 
to them with regard to tuberculin testing and BCG vaccination, It is 
especially important to give the increased resistance that a BCG vacci- 
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nation can afford to a tuberculin-negative adolescent school child who 
is about to leave school and perhaps also his parents’ home in order to 
continue his studies elsewhere or to learn a profession, He may move 
from an almost tuberculosis-free area to a city with a high incidence 
of tuberculosis. The exposure risk is greater and the natural resistance 
is less. 

BCG vaccination is no panacea which is, in itself, sufficient to 
eradicate tuberculosis in a community, an opinion which might perhaps 
have arisen as a result of an exaggerating propaganda. BCG vaccination 
is only a part of the program of an anti-tuberculosis campaign. Other 
measures are more important, namely measures aimed at preventing 
tuberculous infection, at increasing the natural resistance of the popula- 
tion through a satisfactory standard of living, at the early detection 
of tuberculous disease, and giving everyone in need of it adequate 
treatment. When this program is effective, primary tuberculous infec- 
tion is prevented forever, or at least postponed from early infancy to 
less susceptible ages. It must be made clear that BCG vaccine is no 
substitute for other anti-tuberculosis measures, but at most a valuable 
adjuvant. 

A tendency prevails everywhere in the civilized world today to 
underrate a country’s risk of tuberculosis, while there is an exaggerated 
opinion about the risk of some other, in reality less important, diseases. 
Tuberculosis is still a world-wide menace and in many areas, notably 
in the economically underdeveloped countries, it is even nowadays 
a serious health problem. It is unrealistic to pretend that by the applica- 
tion of general hygienic and therapeutic measures a country can be 
rendered permanently free of tuberculosis, The rapid increase in air 
travel has made the world a much smaller place than it formerly was. 
Speedy transportation and the greatly increased flow of travellers to 
and from countries have produced a new menace of infection, even 
in countries in which tuberculosis no longer is a health hazard, This 
menace ought to be met with a counteraction. BCG vaccination might 
act as such. Applied in a satisfactory way in children and adults in 
situations where an increased resistance of BCG immunity is highly 
desirable, BCG vaccination may be of value as an adjuvant measure 
of protection, It may render great services and should not be forgotten 
or omitted, 
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gresesesesese) propHyLactic drug for tuberculosis must have several 

characteristics: it must be safe for prolonged administra- 

A tion, cheap, easy to administer and, most important, 

active against tubercle bacilli. Isoniazid, which became 

meses f) available for treatment seven years ago, is the first drug 
to meet all of these qualifications. 

Now that we have a suitable drug, how effective is it as a prophy- 
lactic? This is really a compound question, There are several points at 
which a prophylactic agent might interrupt the chain of events between 
exposure to tubercle bacilli and the appearance of tuberculous disease. 

One investigator has suggested a semantic clarification which seems 
useful: primary prophylaxis referring to the prevention of infection, 
and secondary prophylaxis referring to the prevention of disease in 
previously infected persons. | would like to speak first about what 1s 
really a subdivision of secondary prophylaxis, the prevention of sequelae 
of primary tuberculosis. 

Primary tuberculosis in children is usually a mild, self-limiting 
episode but its sequelae can be crippling and sometimes fatal. The fre- 
quency of both immediate and delayed sequelae has been dramatically 
reduced over the years by the general improvement in the standard of 


living and by special action, such as the work of the Preventorium, to 


raise the resistance of infected children, At the same time, the severity 
of sequelae has been sharply reduced by the introduction of antituber- 
culous drugs and by prolonged observation of children with primary 
tuberculosis by dedicated pediatricians. 

After isoniazid became available, Dr. Edith Lincoln noticed that 
children whose primary tuberculosis was treated with isoniazid in the 
Children’s Chest Clinic at Bellevue Hospital did not develop meningitis 
* Presented as part of a Symposium on The Prevention of Tuberculosis in Children, commemorating 


the Fiftieth Anniversary of the Tuberculosis Preventorium, held at The New York Academy of 
Medicine, November 12, 1959. 
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or other sequelae, Recognizing the need for a larger number of patients 
than she alone could obtain, Dr. Lincoln urged the United States Public 
Health Service to organize a cooperative study in which other pediatric 
centers would be invited to participate. In January 1955, 33 pediatric 
clinics throughout the country began a study of 2750 children with 
asymptomatic primary tuberculosis. The study was supported in part by 
grants from the National Tuberculosis Association and the National 
Institutes of Health. Half of the children received a small daily dose of 
isoniazid for a year, while the other half received placebo pills that 
looked and tasted like isoniazid. Information as to whether a particular 
child was receiving isoniazid or placebo was available only in the central 
office in Washington. 

During the year these children were taking pills, definite extra- 
pulmonary complications developed in 27 children taking placebo but 
in only two taking isoniazid, Eight children who had had placebo and 
only three who had had isoniazid developed complications in the second 
year. Not all children have completed their third year of observation, 
but thus far complications have occurred in two children in the placebo 
group and only one in the isoniazid group, 

From the information now available, we can say: 

Practically all of the immediate complications of primary tuber- 
culosis can be prevented by a 12 month course of a small daily dose of 
isoniazid, 

Isoniazid can prevent, not merely postpone, complications, 

3. The year of prophylactic isoniazid also apparently reduces the 
risk of complications in subsequent years. 


This is a most important point because it may mean that early pro- 
phylaxis of primary tuberculosis will prevent reactivation of the disease 
in adolescence. We will obtain information on this point as we observe 
these children through adolescence. 

Isoniazid’s effectiveness in preventing sequelae of primary tubercu- 
losis has convinced us that information on primary and secondary pro- 
phylaxis is worth the investment of a good deal of time and money. 
While no results are yet available, | would like to tell you what we 
are doing and what we hope to learn. 

In cooperation with more than 82 cities, towns and villages and 39 
institutions in the continental United States, Alaska, and Puerto Rico, 
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we have under observation thus far more than 60,000 persons who are 
at particular risk of developing tuberculosis. About 33,000 of these 
persons are household contacts of tuberculosis cases and the rest are 
inmates in mental institutions in which tuberculosis is a problem, All 
get pills for one year, half of them placebo and half isoniazid. Again, 
no one knows which receive placebo and which isoniazid except the 
one person in our office in Washington who keeps the code book. 
All candidates for the trial are tuberculin-tested and x-rayed before 
admission, Any who are discovered to have active tuberculosis are 
treated and excluded from the trials. Participants are tuberculin-tested 
and x-rayed again at the end of the pill-taking year. We will follow 
them for a number of years to observe how many develop tuberculosis 
during and after the prophylactic year. 

About 35 per cent of the 60,000 did not react to tuberculin when 
they entered the trial, evidence that they were uninfected at that time. 
It is in this group that we hope to obtain information on isoniazid’s 
capacity as a primary prophylactic, its ability to prevent infection. 

Thus far, the only preventive measure that has gained wide accept- 
ance is BCG, which is intended to alter the host, to increase the body’s 
ability to cope with a subsequent infection. Primary chemoprophylaxis 
differs in several important respects; it is intended to act, not on the 
host, but on the tubercle bacilli, and obviously, it could be useful only 
if the drug were being taken when exposure occurred. 

What might happen if tubercle bacilli entered the body during a 
prophylactic regimen of isoniazid? 

1. Isoniazid might destroy the bacilli or so alter them that they 
would no longer be capable of producing disease. Infection, the imme- 
diate risk of primary tuberculosis and its complications, and the later 
risk of endogenous disease from a reactivation of that particular infec- 
tion would all have been prevented. 

2. Or, isoniazid might only suppress the bacilli, which would begin 
to multiply after the drug was discontinued. 

3. Or, infection might occur in spite of isoniazid. 

Thus, prevention, temporary suppression, or infection are the alter- 
natives for each uninfected individual who comes into contact with 
tubercle bacilli while he is taking prophylactic isoniazid. We can expect 
to find some instances of each. We can be sure that the effect will not 


Bull. N. Y. Acad. Med. 


4 
ioe 
; 
= 
4 
: 
: 


PREVENTION OF TUBERCULOSIS IN CHILDREN 473 


be the same in all individuals. The usefulness of isoniazid as a primary 
prophylactic depends on a comparison of the frequency of the three 
alternatives. 

The rate of new infections in this country is now so low, and the 
chances of becoming infected are for most Americans so slight that it 
is difficult to visualize any widespread use here of isoniazid for primary 
prophylaxis, no matter how effective. However, there are special tempo- 
rary situations where exposure is great and unavoidable, and other 
parts of the world in which the infection rate is still high. Here primary 
prophylaxis, if effective, could be useful. 

For the United States, the really critical question concerns secondary 
prophylaxis, whether isoniazid can prevent the development of disease 
among those previously infected. The most recent estimates are that 
there are 36 million persons in this country who have been infected and 
that a large share of the new cases of tuberculosis are coming each 
year from this group. Since they are at risk, not from outside infection 
but from reactivation of their old infections, we have at present no 
means of reducing the number of new cases occurring in this group 
each year. The most we can do now is to try to catch the reactivation 
early and start treatment before the disease has progressed very far. 

About 65 per cent of the 60,000 participants reacted to tuberculin 
on admission to the Public Health Service trials. It seems probable that 
while they are taking pills, less tuberculosis will develop among those 
receiving isoniazid than among those receiving placebo. If an old infec- 
tion should flare up while a person is taking daily isoniazid, we might 
expect that the drug would act quickly and prevent disease from devel- 
oping. 

Even if all this is all that prophylaxis of old infections accom- 
plishes, it will have its uses, Studies from many sources are increasing 
our knowledge about the conditions under which old infections flare 
up into active disease. We may be able to identify certain circum- 
stances in which the risk of reactivation is concentrated and provide 
temporary protection by secondary prophylaxis with isoniazid. 

We are, of course, hoping for more than that from secondary pro- 
phylaxis. Among the 36 million infected persons, about one in every 
1,000 develops active tuberculosis each year. If a small daily dose of 
isoniazid for one year could eliminate that risk for any sizeable propor- 
tion of the 36 million, we would have a remarkable tool for preventing 
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new cases and removing the sources of infection which threaten the 
uninfected. 

But, even if the drug’s effect is only temporary, it could still be 
useful. As our knowledge increases about the conditions under which 
old infections flare up into active disease, we may be able to identify 
certain circumstances in which the risk of reactivation is concentrated. 
Even a temporary protection by secondary prophylaxis could con- 
ceivably be of benefit. 

These are some of the questions which we hope to answer through 
these large-scale control studies. Trials of this magnitude are a tremend- 
ous undertaking, with more than 60,000 participants to be followed for 
many years, They would not be possible without the dedicated efforts 
of hundreds of workers in the participating communities and institu- 
tions. My colleagues and [| in the Tuberculosis Program of the United 
States Public Health Service have tried to keep the results free from 
bias by providing for the random assignment to treated and untreated 
groups and by concealing from all concerned which participants are 
untreated. The use of the placebo ensures that the participants’ actions 
will not be influenced by knowledge of what they were taking and 
that doctors and nurses will watch all participants for signs of tuber- 
culosis with equal concern. We feel a great responsibility that this effort 
by so many people shall produce useful information about isoniazid 
prophylaxis for tuberculosis, 

The proper place of many a diagnostic, therapeutic or preventive 
measure has remained unsettled long after its introduction, Fortunately, 
prophylaxis appears on the scene at a time when large-scale controlled 
studies have become recognized as powerful tools for investigating the 
merits of new proposals. Through them we may obtain information 
more precisely, more certainly and more quickly. But it still takes a 
long time and a lot of work by many people in many different places. 
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INTESTINAL OBSTRUCTION DUE TO AN 
ABERRANT UMBILICAL VEIN, AND 
HYPERTROPHIC PYLORIC STENOSIS 
IN A TWO WEEKS OLD INFANT* 


Paut W. Horrert axp Jerome STRACHMAN 


groeseseseseotLowinG birth, that part of the umbilical vein between 

the liver and the umbilicus normally undergoes atrophy 

F and obliteration and becomes embedded within a reflec- 

tion of the anterior abdominal wall forming the liga- 

azseseseseses mentum teres of the liver. In this case the umbilical vein 

persisted as a firm band extending freely through the peritoneal cavity 

from the umbilicus to the hilum of the liver, obstructing small and large 

bowel. In addition, the patient had a definite pyloric tumor which was 
diagnosed pre-operatively. 


Case Report: The patient, M.D., was a 13 day old white female infant who 
was admitted to the Misericordia Hospital, Bronx, New York, because of 
weight loss and projectile vomiting which would occur promptly after each 
feeding and which was never bile-stained. She was the product of an unevent- 
ful full-term pregnancy, was delivered spontaneously and the birth weight was 
6 pounds 12 ounces. Meconium was passed on the first day and all feedings 
were retained during the first week. The baby was discharged on the seventh 
day with a weight gain of two ounces above birth weight. 

On admission, the infant appeared somewhat lethargic but had a lusty cry 
when stimulated. The state of hydration was fair. Careful palpation of the 
abdomen revealed a grape-sized “tumor” high and deep in the right upper 
quadrant. Some peristaltic waves travelling horizontally were seen in the upper 
abdomen, with noticeable distention developing in the left upper quadrant as 
the baby took a small amount of formula. The clinical impression was a high 
intestinal obstruction, probably a hypertrophic pyloric stenosis. Abdominal 
x-ray examination revealed a large amount of gas in the stomach, small and 
large intestine, with no fluid levels in the upright film. Laboratory examina- 
tion: hematocrit, 48 per cent; W.B.C. 16,300 with 20 polymorphonuclear 
cells, 56 lymphocytes, 14 band forms, 1 monocyte, 5 juvenile forms, 3 eosino- 
phils, 1 basophil; platelets appeared normal; urine, negative. 


* Presented at a Meeting of the Section on Surgery, The New York Academy of Medicine, January 
19, 1960. 


From the Departments of Surgery and Pediatrics, Misericordia Hospital, Bronx, New York 
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Ligomentum 
teres hepatis 


Persistent 
umbilical vein 
tree in peritoneal 

cavity 


Fig. 1—Abdominal findings at surgery. Note the compres 
sion and resulting obstruction of transverse colon and 
loops of small bowel, as well as coexisting pyloric tumor. 


Hydration was improved with intravenous fluids and 24 hours after admis- 
sion an exploratory laparotomy was carried out under general inhalation anes- 
thesia. Upon entering the abdomen through a right subcostal muscle-splitting 
incision, the operative field was obscured by the presence of dilated small in- 
testine and transverse colon. This made delivery of the gastric antrum very 
difficult. During the course of intra-abdominal palpation, a taut cord-like 
structure was visualized extending from the liver hilum, through the free peri- 
toneal cavity and terminating at the anterior abdominal wall on the under- 
surface of the umbilicus. This was felt to represent a free and persistent um- 
bilical vein (Figure 1). It was noted that in its course through the peritoneal 
cavity, it compressed the second portion of the duodenum, the transverse 
colon, and a loop of ileum against the posterior abdominal wall, causing ob- 
struction of these viscera. This structure was clamped, most of it was excised 
to within two inches of the liver hilum, and to within one-half inch of the 
under surface of the umbilicus. Prior to ligation, the clamp on the liver side 
was momentarily released and free bleeding occurred, indicating that the 
structure was still freely patent. 


Following excision of the umbilical vein, the gastric antrum was easily 


delivered into the operative site, and a small, grape-sized pyloric tumor was 
readily palpable. A Fredet-Rammstedt pyloromyotomy was performed without 
difficulty. The wound was then closed in layers and the infant left the operat- 
ing room in a stable condition. 
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Postoperatively, marked abdominal distention persisted for approximately 
two days, following which bowel sounds returned and the infant began to 
pass flatus and light-yellow watery and then pasty stools per rectum. Small 
feedings of glucose in water were begun cautiously 12 hours postoperatively, 
at which time the nasogastric suction tube which had been inserted preopera- 
tively was removed. Bile-stained drooling occurred after most of the feedings 
during the first three postoperative days. This gradually subsided and the infant 
was able to tolerate larger feedings of glucose in water and then formula. The 
infant was discharged from the hospital on the 11th postoperative day, taking 
3 to 4 ounces of formula every three hours and weighing 6 pounds 61/, ounces 
The infant remained well and gained weight rapidly. 


Discussion 


A review of the literature fails to reveal a single report of intestinal 
obstruction due to a freely persistent umbilical vein. The coexistence 
of two congenital anomalies in our patient, each capable of producing 
significant obstruction of the gastrointestinal tract, reemphasizes the 
importance of a routine exploration of the abdominal viscera before the 
obvious pathology is dealt with. In infants, a minimal operating time 
is desirable. However, wherever possible, a systematic, atraumatic re- 
view of the gross abdominal anatomy should be done to avoid the possi- 
bly fatal error of overlooking a coexisting anomaly. 


SUMMARY 


1. A case of intestinal obstruction in the neonatal period due to a 
persistent umbilical vein coursing through the free peritoneal cavity, 
and coexisting hypertrophic pyloric stenosis is presented. 

2. The importance of a routine exploration of the peritoneal cavity 
even in infants is emphasized. In this manner, an unsuspected coexisting 
anomaly may be detected and easily corrected at the same time. 
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Application of X-Ray Microradiography in Pathology 


VALENTIN YERMAKOV AND Parrick J. FrrzGeratp 


Department of Pathology, College of Medicine, State University of New York 
Downstate Medical Center and the Institute of Pathology, 
Kings County Hospital, Brooklyn, New York 


The art of microradiography, or the tak- 
ing of x-ray pictures of very small objects, 
can be traced back almost to the time of the 
discovery of x-rays. One of the first re- 
corded experiments of this nature was made 
by Heycock and Neville’ who described such 
microradiograms at the first Roentgen So- 
ciety meeting in London in 1897. 

In 1950 
Sweden utilized soft x-rays not only for the 


Engstrom Lindstrém? in 
delineation of fine cellular detail, but they 
were also able to use the x-rays to deter- 
mine the amount of material (mass) present 
in small biological objects, even in the cells 
of histologic sections. This measurement of 
the mass, or in essence, the dry weight of 
cellular constituents, is of importance to the 
biologist who wishes to speak quantitatively 
of enzymes, nucleic acids, proteins, polysac- 
For in the 
interpretation of his quantitative data he 
may 


charides, and other substances. 


want to know the amount of mass 
present in order that he might express his 
tissue concentration of radioactive phos- 
phorus (P™), or enzymes, for example, in 
terms of the mass present just as the bio- 
chemist wishes to know the dry weight of 
tissue. For there are some important dif- 
ferences in the 


intracellular dry weight 


values from cell to cell. 

X-ray absorption may be considered, for 
our purposes, as a simple phenomenon being 
dependent upon the amount of material 


present, its density and an absorption co 


) m where | 


p 


€ fficie nt,i.e., I loe ( 


transmitted intensity, Lo incident in 


tensity, e base of natural system of 


logarithins, ( ) the mass absorption co 


efficient, and m the mass present. Thus, 
since the mass absorption coefficients are 
known, one may calculate the mass or dry 
weight per unit area from the x-ray absorp 
tion law by measuring the unabsorbed or 


transmitted x-rays. The final equation be 


(4) 


The technique depends on the fact that 


comes In 


most biological tissues are composed pri- 
marily of CHON and § in relatively con- 
(C 51 cent, N 16 
per cent, O 24 per cent, Hl 7 per cent, and 


stant proportions per 
S 2 per cent), and variations in percentage 


affect 


absorption of x-rays. Since the absorption 


composition do not seriously the 
of x-rays is dependent primarily upon the 


atomic number of the absorbing elements 
and the wave length of x-rays used, the 
chemical compound configuration does not 
influence absorption. 

Engstréom’s major contribution was to 
discover a wave length of x-rays (8-12°4) 
where the absorption of CHON was rela 
this 


tively high and absorption at wave 


length could be related to the mass of the 
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material present. With histologic sections 
to 10 microns thick, the 
absorption of this x-ray spectrum. reflects 
the amount of CHON in the tissue or cell, 
provided no very heavy elements are pres- 
To the 
photographic emulsion is used. Tissue is 


or cells from 1 


ent. measure x-ray transmission 


placed on the emulsion and exposed to the 


x-rays. Where the x-rays are unabsorbed 
they darken the film just as light does. If 
the x-rays are absorbed completely the 
underlying emulsion will be white. Partial 
absorption of x-rays will give the inter- 
mediate grey colors. By the well-known 


technique of densitometry one may measure 
the degree of photographic darkening and 
thus determine the amount of x-rays trans- 
mitted or absorbed. 

The 


X-ray 


to 


very 


easiest way obtain a 


of a 


a microradiogram on the scale 


magnified 
image small object is to 
make first 
of 1:1 on an extremely fine-grained photo- 
the 


microradiogram or view the microradiogram 


graphic emulsion and then enlarge 


through a microscope. The highest magnifi- 
cation presently available is 1000 times. The 


amounts of mass determined are in the 
range of 10 10°" gm. sq. em. The pro- 


cedure has been given the name “x-ray con- 
tact microradiography”. By using a stand- 


ard, or foil, of known mass which is ex- 
posed to the same x-ray beam as the tissue, 
one may then prepare a calibration curve 


relating the density of the photographic 
emulsion to the transmission of x-rays and 
hence the mass present. The x-ray tube and 
technique have been described*®. 

There is now available a commercial x-ray 
unit manufactured by the Philips Company’. 
Since its x-ray beam operates in air or in 
a partial low vacuum, many of the softer 
x-rays are absorbed and fine detail is lost, 
but it is very useful for bone studies and 
some tissue studies. Recently Engstrém has 
constructed a much simplified tube’. Some 
examples of applications of the technique 
are illustrated. 

In the testis, the capsule the 
stroma show considerable absorption of x- 


rays, as does collagen in general. Sperma- 


rat 


togonia show less mass in comparison with 
the densely packed spermatocytes. 
The glandular epithelium of the rat pros- 
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tate contains relatively little absorbing sub- 


stances while the corpora amylacea are 
very dense. 

The cells of the gastric mucosa show 
striking differences in their mass. The 


parietal cells stand out as the most dense. 
The of the kidney 
shows quite a significant mass variation at 
different levels. The collecting tubules are 
the least dense while the epithelium of the 
proximal tubules is quite rich in protein. 


tubular epithelium 


In the salamander thyroid stimulated by 
TSH stimulating hormone) 
the colloid in the follicle has a low mass or 
thyroglobulin content as compared to the 
high thyroglobulin content of the normal 
gland. 


(thyrotropic 


The ethionine-induced degenerative changes 
of pancreatic acinar cells are followed by 
regeneration of these 


characterized 


exocrine cells which 


are by cytoplasmic —baso- 
philia®. The microradiogram of these re- 
generating cells reveals considerable con- 
centration of mass in the basal areas of the 
cytoplasm. 

In the spinal column of the cat (7th 
cervical the white matter is 
sharply delineated from the grey. The cyto- 
plasm of the cells 
irregular distribution of mass corresponding 
in pattern to that of the Nissl substance. 


The nucleolus, in contrast 


segment), 


anterior horn shows 


to the nucleus, 
is very dense. 
Bone with its 


mineralization is excellent 


material for x-ray absorption study. The 


vertebra of a 400 gm. fetus shows con- 
siderable calcium content of the spongy 


trabeculae. The osteoid tissue is, of course, 
less dense. 

A microradiogram of an embryonic finger 
shows striking mass differences between the 
calcified bone, cartilage and periosteum. 

A microradiogram of non-demineralized, 
ground bone sections shows quite a variation 


in mineralization of the haversian systems. 


The young systems show a gradient of 
mineral salts from the central haversian 


canal to the periphery of the osteon, and 
the older 
siderably 


haversian systems have con- 


more mineral and 


are thereby 
lighter in the microradiogram. The uptake 
of isotopes such as Ca® and Sr® shows an 


interesting relationship to the mass of the 
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that the 
mass of the systems, the greater the isotope 


haversian systems in lower the 
uptake and vice versa. Apparently, as the 
haversian systems age and accumulate cal- 
cium, they are less active in mineral turn- 
Quantitative the 
degree of mineralization, with the highest 


over. measurements of 
degree given as 1, show the range to be 
between 0.75 and 1 with an average of about 
0.9", 

It is thus apparent that a non-uniform 
pattern of mineralization will be reflected 
in uneven distribution of isotopes, with lowly 
mineralized bone structures preferentially 
accumulating more isotopes, ie., creating 
so-called “hot spots” of radioactivity. This 
fact has significance in the estimation of 
maximal permissible total body burden of 
the fall-out isotopes (especially radioactive 
strontium)”. 

One of the problems we were particularly 
interested in is the dry weight mass dis- 
tribution of the normal cervical epithelium 
as compared to that of carcinoma in situ. 

The normal squamous cervical epithelium 
presents unusually prominent keratinization 
in its outermost layer. The spinous and 
basal zones do not differ greatly except for 
a slight increase of mass in the basal zone. 

Cancer in situ epithelium in our early 
studies showed less mass when compared 
to that of normal epithelium. 

In the analysis of the microdensitometer 
tracings of the normal cervix, there was 
the 
peaks of mass in the normal tissue. These 


apparent trimodal distribution of 
readily matched the three histologic zones 

keratin zone of high mass, spinosum zone 
of considerably less mass and a basal zone 
that usually revealed a mass concentration 
slightly greater than the adjacent spinosum 
but less than the spinosum tissue adjacent 
to the keratin layer. In the cancer in situ 
areas no distant pronounced 


zones were 


constantly seen, but cases with keratiniza- 


tion were not used. 
As the cells of the basal zone are less 
differentiated than those in the squamous 


layer and might be considered more com- 
parable to those of carcinoma in situ cells, 
we compared the mass content and concen- 
trations of these two. 


The of the 


average mass per sq. cm. of the carcinoma 


mean ratios maximum and 
in situ to the basal zone of non-malignant 
epithelium did not show statistically sig- 
nificant differences. However, when we cal- 
the 
there was a striking mass difference, sig- 
the 1 per 
The 


in situ cell had more mass per cell than did 


culated average mass per cell, then 


better than 


level of 


nificant at cent 


statistical confidence. cancer 
the basal cell". 

In summary, we have illustrated a survey 
of some cells and tissues wherein differences 
of mass concentration are apparent in the 
normal and pathologic states. The technique 
permits one to measure mass and thereby 
speak of dry weight, or, in reverse, of the 
amount of water present in organs, cells, 
or even in parts of cells. It is thereby of 
interest not only as a significant parameter 
itself, but 
the concentration of 


substances such as enzymes, isotopes, and 


in and of also as a basis of 


reference for other 


many other compounds and elements. It 


would be most pertinent, at the present 


time, in studies of bone, central nervous 
system lesions and in those areas wherein 
changes in mass or water content pre 


dominate. 
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DISCUSSION a really functioning instrument. It seems 
questionable whether it will become useful 

THEODORE HALL: I would like to — to medical scientists. 
make a few remarks from the standpoint In contrast, the elegantly simple method 
of the x-ray physicist on the technological of the earlier workers, developed further 
developments which have recently occurred by Engstrém, is the one now used most 
in the x-ray field, indicating what these — widely in x-ray micrography. The slide now 
may offer the medical scientist. I would — shown is just a simplification of a slide given 
like to outline the technique of x-ray in more detail in the preceding talk. Elec- 
microradiography, and other techniques of — trons are shown impinging on the anode. The 


x-ray microscopy, so that you may have x-ray source (i.e., the target area of the 


some idea of the merits and disadvantages anode) should be kept rather small, but 


of each of these, and what each may be — the method does not involve special steps 


expected to do in the future. I shall also to make it extremely small. The specimen 
spend a little time on a comparison of — must be very close to the film. The resolu- 
x-ray microscopy with other competing — tion of this system is limited partly by the 
techniques, in particular the technique of resolution of the film (its grain size), partly 
interference microscopy for studying mass. by the intimacy of 


contact between the 
Just to round out the subject, let me re- specimen and the film, and partly by the 


mark briefly that modern x-ray micro- size of the x-ray source. In practice, reso- 


technology also offers possibilities in medi- — lution is usually between 1/10th of a micron 


cal science for the measurement of small and a micron, and generally is not so 
amounts of mineral elements, especially good as that obtainable with a light micro- 


through the technique of x-ray fluorescence — scope. This system has the merit of per- 


analysis. | want to mention this to complete mitting quantitative analysis, as described 


the outline of methods, but I am not going previously, and also the merits of simplicity 


to discuss element measurement further. and practicality. 
Let me review first, not from the his- In the last six or seven years, there has 
torical standpoint, as was done by the pre- been a great deal of effort devoted to 


ceding speaker, but from the technological another method which may be called point- 
standpoint, the different approaches to projecting x-ray microrraphy. Schemati- 
x-ray microscopy which have been developed — cally it has all the elements of the preceding 


in various laboratories in recent years. The system, but the arrangement in space is 
system which is outlined very schematically different. Here one goes to considerable 


here (demonstrating slide) was developed pains to focus a micro-spot on the anode, 


primarily at Stanford University by Kirk- giving a point x-ray source. By using the 
patrick and his group. It is an ambitious — inverted electron-focusing system of an elec- 
system with a true optical focusing. One tren microscope, the anode target area is 
cannot focus x-rays by passing them through — reduced to well under a micron in diameter, 
a lens; hence x-ray focusing must be based sometimes being as small as 1/10 micron. 


on reflection from mirrors (at glancing There is one more major change from the 


angles). At the angles required, it is quite preceding system: instead of being set as 


difficult to build a system with good reso- closely as possible to the film, the specimen 
lition. Essentially, the system shown con- is now put about half-way between x-ray 
sists of the x-ray source, with x-rays pass- source and film, or even closer to the source. 
ing through the specimen, in analogy with As with the preceding system, the image 


the light microscope and a pair of focusing in this case is simply a shadow. But it is 
mirrors, so that rays from each point in a apparent that the image on the film is now 


specimen are focused back to a correspond- magnified (by a factor of 2 - 10 usually) 
ing image point on the photographic film. rather than being simply one-to-one. The 
This system turned out to be extremely — result is that the resolution no longer de- 


difficult to build, and the extensive work — pends on film grain size or on intimacy of 
that went into it has not vet given rise to 


contact with film, but only on the size of the 
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micro-spot at the anode. 

Commercial point-projection units are now 
available, and in use in several laboratories. 
While they are technologically in- 
volved than contact-microradiography sys- 
tems, and will probably suffer from more 
breakdown troubles in the long run, they 
do not seem to be seriously troublesome. 

While the contact system is suited for 
the microstudy of thin specimens, the point- 
projection system offers unique advantages 
for the study of thick specimens (like intact 
small insects, or vascular networks in an 
ear). Because the image is simply a shadow, 
and resolution does not require close con- 
tact, all parts of the specimen are in focus 
at once. Since the imaging radiation con- 
sists of x-rays, it can penetrate through 
even relatively thick specimens. And_ since 
the source of the radiation, the anode, is 
simultaneously the window of the x-ray tube, 
the space between source and film need not 
be evacuated; therefore even living speci- 
mens can be studied. A further advantage 
comes from the possibility of taking pic- 
tures in stereo pairs, by tilting the speci- 
men between shots. Such pairs, viewed by 
conventional stereo methods, give the usual 
three-dimensional effect. All of these fac- 
tors combined make the point-projection 
method a powerful tool for the study of 
thick specimens. 

An ambitious modification of the point- 
projection method again employs avery 
fine point x-ray source, but the specimen is 
now placed very close to the anode (slide 
shown). The x-rays do not pass through 
the specimen all at once, but pass sue- 
cessively through different parts of the 
specimen, as the x-ray generating electron 
beam is swept over the anode surface. The 
signal from the transmitted x-rays is fed to 
a synchronized oscilloscope. Thus, as_ the 


x-ray spot scans through the specimen, the 


oscilloscope shows the image of the speci- 


men. This is an ambitious type of instru- 
ment, with the advantage of providing 


immediate, arbitrarily large magnification 
(but not better resolution). Other advan- 
tages over the simple —point-projection 
method are not clear, and the range of 
application is still to be defined. 

Let me say a word or two about. the 
comparison of x-ray technique in general 
with interference microscopy. I suppose that 
most of the people in the audience are 
aware that interference microscopy is a 
technique very similar to phase microscopy, 
since in both cases one sees an_ intensity 
variation in an image as a consequence of 
optical path differences in the specimen. 
However, in contrast to phase microscopy, 
in interference microscopy we may correlate 
quantitatively the intensity we see and the 
corresponding optical path through the 
specimen. Compared with x-ray microradi 
ography, interference microscopy has_ the 
advantage that a good interference micro- 
scope can give as high a resolution as any 
bright field microscope. 

With the interference microscope, one 
measures not mass as such, but optical 
path, which correlates in general in a fairly 
definite way with dry mass. Thus, without 
going into the subject in too great detail, 
one may say we are measuring two slightly 
different, closely correlated quantities 
x-ray and interference microscopy. Each 
method provides a valuable check on the 
other, and each in certain circumstances may 
show up features of interest which we 
may not find with the other. Actually 
Engstrém and Davies, who did pioneer 
work in x-ray and interference microscopy 
respectively, have collaborated in analyzing 
identical specimens with both techniques. 
The results were in good agreement, and I 
think it remains for the future to show 
which is the most attractive to the most 
practitioners. 

I hope this gives some impression of 
modern developments in the art of manag- 
ing soft x-rays, and some indication of 
future applications. 
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It is the object of this paper to illustrate 
both clear transitions from benign to malig- 


nant cells gastric adenomas the 
more frequently encountered possibly pre- 
malignant atypias. Further, because the 


total setting seems important in evaluating 
the significance of adenomas, the histologic 
aspects of the gastric mucosa outside the 
adenomas will 


be considered. 


MATERIALS 


The polyps described and tabulated here 
came from a complete series of polypoid 
gastric lesions seen at Memorial Center for 
Allied that 
sembled by MecNeer and Joly of the Gastric 


Service, who are reporting the clinical and 


Cancer and Diseases were as 


clinico-pathologic — aspects 
the included 
examples of hypertrophic rugae, inflamma 


elsewhere. As 
originally constituted, series 
tory lesions, pedunculated connective tissue 
tumors, and polypoid carcinomas, as 
this the true 
adenomas were selected by histologic review 
Material 


adenomas 


well 


as adenomas. From 


group 


was available for study on 106 


The 
In our series, about 
two-thirds of the adenomas had atypical 


from 45 patients series is 


summarized in Table I. 


cells. Table IT illustrates this point. These 


changes ranged from moderate variations 
in nuclear size, regularity, and orientation 
to marked atypias in which the individual 


cells differed little We 


had 14 instances of cancer clearly arising 


from cancer cells. 
in adenomatous epithelium. The significance 
of this number of cases is diluted, of course, 
the four 
patients in whom the malignant potentiality 


because nine of lesions arose in 


of the gastric mucosa also was manifested 


in the existence of independent cancers. 


Abstracted, with permission 


from Cancer 11 
1149-55 
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Histological Aspects of the Relation between Gastric 
Adenomatous Polyps and Gastric Cancer* 


Joun W. Bere 


Center 
New York, N. Y. 


for Cancer and Allied Diseases, 


Tance I 


Series of Gastric 


Composition of Memorial Center 


Adenomas 


Number of Number of 


Diagnosis patients adenomas 
Independent cancers 11 19 
Multiple adenomas 15 68 
Single lesions 19 19 


Three cancers arose from three polyps in 


a single patient, while for the remaining 
two patients, a single polyp was the only 
focus of cancer. Emphasis is on the number 
of polyps rather than on the number of 
would be in 


cases, as it a clinical study, 


simply because this is a histologic study. 


The object is to illustrate the fact that the 
change from benign adenoma to cancer is 
if it 


not is looked for in 


rare the proper 
places. 
TILE SETTING OF GASTRIC ADENOMAS 


Insofar as gastric adenomas tend to be 


multiple, to occur with cancer, and to 


exhibit various degrees of cellular atypia, 
they resemble adenomas of the large bowel. 


However, there is one striking difference 


between the histologic presentation of the 


tumors in the two sites. In the bowel, 


adenomas almost invariably represent the 
major pathologic change as well as the 
most conspicuous. The mucosa between 
adenomas is essentially normal in appear- 
ance. In the stomach, this is not the case. 
Gastric adenomas usually arise not from 
normal but from altered mucosa. It is the 
rule rather than the exception to find major 
histologic changes in that part of the 


< 
4 
4 8 3 
5 106 
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Taste II 


Number of 


Diagnosis adenomas 


Single polyp 
Multiple adenoma 


Independent cancers 


All cases 


Taste IIT 


Focal 
Number 


Diagnosis of ca.es 


It 


Cases with gastric cancer 


Cases with no gastric cancer 


All cases 


stomach not grossly involved by tumors. 


Table III gives the extent of such changes 
in the that it 
used here, hyperplasia non-adeno- 


our material. In sense is 
means 
matous overgrowth of the surface and gland- 
neck epithelium, with deepening and crowd- 
ing of the glands. Usually this was spotty, 
and areas of reasonably normal epithelium 
also were present. Severely atrophic mucosa 
was also encountered frequently; not only 
did there appear to be a loss of epithelial 
elements, but those remaining showed atypi- 
cal growth patterns with branching and 
inconstant dilatation. Cellular, i.e., nuclear, 
atypia was less 
the Minor 


degrees of intestinal metaplasia were com- 


seen, though frequently 
than in 


adenomas themselves. 


mon. At least in regard to the latter lesion, 
possible bias must When 


often only mucosa 


be considered. 


the lesions were benign, 
adjacent to the polyps was sampled. Be- 


cause less examined in these 


of 


would be expected than in cases of cancer 


mucosa Was 


cases, less evidence intestinalization 
in which there were much larger operative 
specimens. In other words, while the high 
incidence of intestinalization was confirmed 


for stomachs bearing cancers, the incidence 


Foci of atypia 

At least 

moderate 
‘ 


Frequency of Cellular Atypia 


Changes in Non-Neoplastic Gastric Mucosa of Patients with 


hyperplasia atrophy 


in Gastric Adenomas 


At least 
marked 


Carcinoma Intestinalization 


Adenomas 


Marked Cellular 
atypia 


Intestinal No significant 
metaplasia change 


It 
32 


26 


in stomachs with adenomas only may be 


underestimated. 
In any case, study of the non-adenoma 


tous, non-cancerous mucosa in 42. patients 
with adenomas showed that only four had 
an essentially normal pattern. Two of these 
had 
scopic examination. Thus in just two cases 
(5 cent) did 


polyp appear to be the only significant lesion 


patients multiple polyps on micro- 


per a single adenomatous 
in the stomach. Considering only grossly 
normal mucosa from the 28 patients without 


eight had foci of marked nuclear atypia. 


cancer, showed intestinalization, and 
These minimal figures emphasize the extent 
to 


more than just one manifestation of wide- 


which an adenoma in a stomach is no 


spread pathologic processes. 

The conclusions drawn from this study 
take a middle-of-the-road_ position. Not all 
polypoid cancers have come from polyps, 
and all 


cancers. Still, cancer can arise in a gastric 


not polyps will become invasive 


polyp under some conditions, and such 


origin is not difficult to demonstrate in an 
adequate of 


moderate importance as sources of gastric 


series. Adenomas are only 


cancer, largely because they are relatively 
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uncommon lesions. When a polyp is identi- 
fied in a patient's stomach, the emphasis 
must shift. Then it must be considered that 
(1) the lesion may already be a_ polypoid 
cancer; (2) even if the lesion is now a 
benign adenoma, there seems to be a sub- 
stantial and real chance of later malignant 
change; and (3) the proved proliferative 
tendencies of this gastric mucosa probably 
are not limited to the region of one polyp. 
It is in this setting that clinical decisions 


must be made. 


SUMMARY 

Histologic observations are presented on 
a series of 106 gastric adenomas found 
in 45 patients. Thirteen per cent of the 
adenomas showed transition to invasive can- 
cer. Sixty-five per cent contained some de- 
gree of cellular atypia. Ninety-five per 
cent of the patients had more than one 
focus of proliferation in the stomach: they 
either had multiple neoplasms or other 
foci of epithelial hyperplasia. It is con 
cluded that gastric adenomatous polyps 
may be precancerous lesions and also that 
they are reflections of generalized gastric 


neoplastic tendencies. 


GORDON P. McNEER: Since the clini 
cians are responsible for the fact that you 
do receive your material, | thought it might 
interest you to know the complexities of 
the problem that confront us. When we see 
small polypoid tumors, it is for one of two 
reasons: either because they are referred to 
us through a special clinie which is studying 
patients who are asymptomatic and there 
fore because of the astuteness of the radiolo 
gist, or we face a patient referred for 
clinical symptoms which have led to x-ray 
examination. The next thing is, what shall 
we do about it? Because the tumor usually 
is so tiny, and frequently the symptoms are 
so minor, it is often difficult to persuade a 
patient to undergo laparotomy. It takes 
considerable cooperation among all depart 
ments of the hospital to get that patient to 
the operating room. Yet this is very im 
portant because, as I will show vou, the 
actual pathologic diagnosis in many of these 
cases is utterly at variance with the radio- 
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graphic interpretation. We had 50° such 
patients referred to us in whom the radio- 
graphic and clinical diagnosis was consid- 
ered to represent a diagnosis of benign 
polyp of the stomach. To the clinician this 
means only one thing: an adenomatous 
polyp. The potential aspects of its relation- 
ship to carcinoma are quite real, as Dr. 
Stout and Dr. Berg have shown. In these 
cases, what we thought were polyps were 
in fact not all adenomatous polyps; only 
25 were actually benign adenomatous polyps. 
Four proved to be epithelial tumors of 
malignant nature, ie., carcinoma, in 
the second group four were leiomyomas 
and two were leiomyosarcomas’. 

The first point we wish to stress is that 
these must be removed surgically, because 
no matter how small or innocent they 
appear, they must be removed and turned 
over to you gentlemen for interpretation 
Here you see that six of these 50 cases 
proved actually to be forms of cancer: four 
epithelial and two of mesenchymal origin. 
Except for this one case which Dr. Berg 
just described tonight, we found, when we 
were dealing with a single adenomatous 
polyp—and I am referring to the tiny 
lesions which the radiologist calls a polyp, 
not to the ones in which he really suspects 
that they represent a carcinoma—that none 
of these tiny solitary lesions proved to have 
cancer in them. When we review the cases 
in which there was more than one polyp 
in the stomach, as you will see in category 2, 
you see how different the picture is. We 
consider from two to eight polyps as “mul 
tiple’. In seven cases of that sort there 
were four which proved to be cancer. It is 
interesting that in nine cases of polyposis, 
which included cases from eight polyps to 
where the stomach was replaced by these 
tumors, only two represented cancer. In 
this entire group of 50, cancer was pres 
ent in six cases. We had an additional ten 
cases in which cancer was obviously demon- 
strated as arising from an adenoma. I 
think the clinical material plus the evidence 
which has been shown tonight shows first 
of all that any tiny polypoid lesion of the 
stomach must be removed for identification, 
and secondly, a definite number of these 


represent cancer. 
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ARTHUR PURDY STOUT: Since I do 
not disagree with Dr. Berg that there is 
an important relationship between gastric 
adenomatous polyps and some carcinomas 
of the stomach, I should like to discuss the 
subject different 
of view. Adenomatous polyps in all parts 


from a somewhat point 
of the gastrointestinal tract are practically 
indistinguishable, all of 
composed of intestinal type glands. Every- 
one knows, however, that they develop far 


since them are 


more frequently in the large bowel than in 
the stomach. During a period of 27 years, 
Grinnell and Lane* were able to find 1,119 
patients with adenomatous polyps in the 
large bowel and rectum surgically removed. 
During a comparable period we have records 
of only 55 true adenomas in the stomach. 


Adenomatous Polyps of Stomach 
In Cancerous Stomachs 

24 (413.6%) 

18 (50.0%) 

6 (30.0%) 


Multiple 
19 (34.5%) 
13 (37.0% ) 
6 (30.0%) 


Total—55 
Male—35 


Female—20 


Total Stomachs Resected 
For carcinomas 956 


With adenomatous polyps 24 (2.5%) 


Grinnell and Lane also found 216 patients 
with papillary adenomas, but this type of 
benign adenomatous tumor is not found in 
the stomach. I have never seen any report 
of benign adenomatous polyp of this type 
think Dr. 
mentioned that form of tumor, so perhaps 


in the stomach. I do not Berg 
he will tell us whether they have had any at 
Memorial which looked like that. I want to 
make it clear that I have excluded so-called 
gastritis polyposa, the simple localized hy- 
perplasias of the gastric mucosa and poly- 
poid heterotopias, so that all of our cases 
were true neoplasms occurring in adults. 
Jackman and Mayo* stated that about 
18 per cent of all resected specimens of 
carcinoma of the large bowel had polyps 
that the 
figure would be higher if polyps elsewhere 


adjacent to the carcinoma and 
in the colon were included. Compare this 
with our figures for the stomach: 956 resec- 
of the Of 
these, 24, or 2.5 per cent, had adenomatous 
polyps 


tions stomach for carcinoma. 


associated. However, considering 


this association from the point of view of 


the polyps, the association assumes greater 
importance, for in 24 of the 55 stomachs 
with adenomatous polyps there was also a 
cancer; an incidence of 43.6 per cent. 

McManus and Sommers‘ attach an even 
greater significance to gastric polyps, for, 
studying 45 cases, most of them at autopsy, 
they found that not only were they often 
associated with carcinoma in the stomach, 
but frequently with carcinoma in other parts 
of the gastrointestinal tract and even other 
parts of the body, especially those that are 
endocrine-stimulated. Altogether, 34 of their 
45 patients had cancer somewhere in the 
body. The pituitary glands of 10 of these 
patients were studied and seven had eosino- 
philic hyperplasia or adenoma. They sug- 
gested a possible relationship between the 
gastric polyps, cancers and endocrine hyper- 
think it should taken 
consideration, that 42 of 


cases were studied at autopsy on patients 


function. I be into 


however, their 
dying in hospitals with a very high cancer 
census, one of them the cancer hospital at 
Pondville. There may be something in this 
idea, but it 


need a 


me it would 
of all 


of gastrointestinal polyps before it 


would seem to 


simular investigation cases 
could 
be established as a Cefinite conclusion. 

One gets a very different picture of gas- 
tric polyps from the study of Carey and 
Hay® on 71 polyps, first detected at gas- 
troscopy in Wangensteen’s Clinic. Five of 
these polyps were malignant. None was asso- 
ciated with separate gastric carcinomas, but 
possibly such cases were excluded from the 
study. I 


might remark, incidentally, that 


some few years ago, in talking over this 
question of polyps of the stomach and what 
to do about them, as Dr. McNeer has been 
telling us, Wangensteen said if the polyps 
detected by x-ray were less than 1 em. in 
diameter, they did not operate on those 
patients. Only if the polyps were 1 cm. or 
more were the patients explored. He said a 
follow-up of the cases they did not explore 
at that time showed that none had developed 
malignant tumor. 

the 


polyps, it seems to me of some interest to 


Returning to gastric adenomatous 
note that they are almost invariably com- 
posed of glands of the intestinal type, and 


that they are almost always associated with 
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some degree of intestinal metaplasia of the 


mucosa. I think most of us have been aware 
of this for many years and more recently 
about it. It 
to me to find that 21 


of the 24 carcinomas associated with polyps 


Morson® 7 has written papers 


has been of interest 


in our group were of the fungating type and 
composed in great part of more or less dif- 
ferentiated glands secreting intestinal type 
mucus. It seems to me significant that 87.5 
per cent of carcinomas of the stomach with 
polyps were fungating, while this variety 


was found in only 22.7 per cent of all stom- 


achs resected for gastric cancer in our 
group. I have not investigated the follow- 
up in these patients with polyps and cancers, 
but I will venture the guess that the results 
will be better than for the average gastric 
cancer because fungating carcinomas of the 
stomach have a better prognosis than the 
average gastric cancer. 

My conclusion is that Berg's thesis that 
gastric adenomatous polyps may be regarded 
adults is 


as precancerous lesions in 


taken. 


well 


DANIEL ROTH: In Dr. Berg’s cases of 
carcinoma arising in adenomatous polyps, 
did he study, the Ivmphatic drainage in an 
effort to determine whether the lymph chan 


nels and lymph nodes were invaded? 


JOHN W. BERG: We did not go into 
that particularly, and actually I think our 


criteria for picking these cases almost ruled 
them out as suitable for that study. If there 
was much extension into lymphatics in the 
the likely 


have over-run the polyp margins, or spread 


submucosa, tumors would very 
over on other areas to make me rule them 
out of this series. Essentially all these cases, 
for which there was proved origin, were 
limited to the mucosa and were not down be- 
the The 


associated with polyps went all distances 


low muscularis mucosae. cancers 
down, and as Dr. Stout said, they are usual- 
ly the fungating type, though a number of 
them also had signet-ring and _ infiltrating 
components in some areas. 

Dr. Stout asked about papillary adenomas. 
We did not have one. 

Intestinalization: I think I used much too 


strict a rule in looking for that in my cases. 
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I wanted to see both the terminal bar and 
the cilia; often it seemed that probably one 
or the other was present, but to find pure 
intestinalization with both was less common. 
Now I wish I had been more liberal in diag- 
nosing this, because in the March Archives 
of Pathology® there was an article showing 
how closely polypoid carcinomas were re 
lated to intestinal mucosa. 

One other point: I was hoping that Dr. 
McNeer would mention that his cases with 
polyp and cancer averaged ten years older 
than the cases with polyps alone. It is the 
age differential that 
carcinoma in sifu and invasive carcinoma in 
the 
in situ and invasive lobular carcinoma in the 
breast. I that the 


follow-ups on these cases containing polyps 


same exists between 


cervix and endometrium, and between 


am not sure five vear 


are long enough to mean anything. 


STANLEY J. KALLMAN: Was 


any relationship in this series between gas- 


there 
tric acidity, polyposis and carcinomatosis? 


JOHN W. BERG: I 


were any patients who had normal acidity; 


am not sure there 


I think they were all hypoacidic. 
GORDON P. McNEER: None had _ nor- 


mal acidity; 80 per cent had hypoacidity. 
We relied more heavily on x-ray for clinical 


diagnoses, which is more accurate than 
gastroscopy. 
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The pigment which produces the char- 
acteristic black discoloration of the liver in 
chronic idiopathic jaundice is of unknown 
composition and unknown significance. Since 
the first descriptions in 1954" *, most specu- 
lation has favored the view that the un- 
known substance is a form of lipofuscin. 
This viewpoint was based principally upon 
the centrolobular localization of both the 
unknown pigment and normally occurring 
hepatocellular lipofuscin, their parabiliary 
location within parenchymal cells, the PAS- 
positive nature and affinity for basic dyes 
of both substances, and their insolubility 
in common solvents. This interpretation, 
however, has raised anew the question of 
what lipofuscin is, particularly human hepa- 
tocellular lipofuscin, since the various lipo- 
fuscins, though related, may not be identi- 
cal’. The precise structure and function of 
hepatocellular lipofuscin have not been es- 
tablished. It occurs normally in human 
liver in all decades except the first‘. Lipo- 
fuscin has been considered a waste product 
slowly accumulating throughout life from 
the “wear and tear” of cellular metabolism. 
Its occurrence at an early age is not con- 


* Support for this study was received from the 
Aaron W. Davis Foundation, 


sistent with the “wear and tear” theory. It 
has been noted in explanted and_ trans 
planted liver’, and we have observed it in 
regenerated nodules of hepatic parenchyma 
in post-necrotic cirrhosis. We have not been 
able to confirm the existence of pigment 
other than lipofuscin in) normal human 
liver’. 

Chronic idiopathic jaundice is a condition 
of many years’ duration, clinically charac- 
terized by slight to moderate icterus with 
conjugated bilirubin in the serum. It is not 
associated with any known gross or micro- 
scopic anatomic defect of the liver or bile 
ducts other than the gross black discolora- 
tion and the microscopic presence of the 
unidentified pigment. We have studied 
needle aspiration biopsy specimens from 
two patients with this disease. One of these, 
a Puerto Rican female, age 17, has several 
siblings and one parent known to be afflicted 
with the same condition; the other was an 
Italian female, age 62. 

We have attempted to characterize the 
unknown pigment tinctorially, histochemical- 
Iv and structurally, and to reconsider the 
question of its supposed relation to lipo- 
fuscin. Our comparative studies included 
not only hepatocellular lipofuscin and the 
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unidentified pigment, but also human cuta- 
neous melanin and the pigment of melano- 
sis coli (because these substances produce 
black discoloration of tissue) and bile pig- 
ment. 

All five pigments were subjected to 35 
differential histologic techniques. Lipofuscin 
and the unknown pigment reacted opposite- 
ly to Schmorl’s ferric ferricyanide test’: the 
reducing property of lipofuscin against this 
reagent blocked by prior 
bromination, whereas the unknown pigment’s 
reducing to Schmorl’s reagent 
could not be blocked in this way. In the 
PAS procedure, the unknown pigment was 
slightly and 


was regularly 


activity 


variably positive; lipofuscin 
was strongly and uniformly positive. Final- 
ly, and most decisive, the two pigments re- 
acted differently to fat stains: lipofuscin 
the unknown pigment was 
negative. The affinity of lipofuscin for fat 
stains resisted prior treatment with lipid 
solvents; it could thus be stained with fat 
stains even in paraffin sections. This prop 


erty is characteristic of lipofuscin. 


was positive, 


The fine structure of the particles con- 


taining the lipofuscin and the unknown 
pigment differed considerably. Electron 


micrographs of lipofuscin granules revealed 
a polymorphic, multilobulated external con- 
tour. The ma- 


terial of three electron densities: an outer, 


internal structure contained 


cortical density sometimes extending to the 
interior in the form of irregular “septa”; a 
medium density with smoothly rounded or 
ovoid outlines, and electron-lucid areas with 
irregularly rounded outlines*. In addition, 
high density granules with diameters of the 
order of ferritin were also present in the 
cortical The pigment granules of 
chronic idiopathic jaundice, although also 
polymorphic in outline, were more angular 
than the lipofuscin granules. Their electron 


“ 


areas. 


density was predominantly and more uni- 
formly high, with fewer and smaller foci 
of rounded, medium density. They did not 
possess electron-lucid areas. 

In all the differential histologic techniques 
the unknown pigment and melanin gave the 
same this 


two 


reactions. However, 


the 


does not 


necessarily mean that substances 


are identical; the significance of the similar 
in 


reactions 


the techniques employed 
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quires further study. The histochemical 
DOPA reaction was tried in one specimen 
of chronic idiopathic jaundice. The paren- 
chymal cells, including the pigment granules, 
were negative. However, higher activity was 
found in the Kupffer cells than in control 
liver. 

Cytochemical tests for oxidative enzymes 
(utilizing salt [Nitro-BT] as 
acceptor and either DPNH, TPNH, lactate, 
succinate, 


tetrazolium 


or g-hydroxybutyrate 


showed 


sub- 
departure from the 
normal, even in cells with abundant lipo- 
fuscin or 


as 
strate) no 


unknown Phosphatase 


pigment. 
reactions (alkaline phosphatase, 5’-nucleoti- 
dase and ATPase) were essentially normal. 


However, in areas of one of the specimens 


of chronic idiopathic jaundice, the — bile 
canaliculi, especially when delineated by 
their ATPase or 5°’-nucleotidase reactions, 


were less regular than in normal liver and 
they showed unequivocal discontinuities 
The possible significance of these discon- 
tinuities for it 
chronic idiopathic jaundice requires further 
study. 


excretory malfunction 


Both pigment granules were positive in 
the staining test for acid phosphatase ac- 
tivity. The granules containing the unknown 
pigment were uniformly positive through- 
out; in the lipofuscin granules, the reaction 
product predominated in the cortical por- 
and The of 

both strong 
the insoluble lipid complex 
lipofuscin the chemically 
unidentified pigment of chronic idiopathic 
jaundice are deposited in the same class of 
cytoplasmic particles, the lysosomes®**. The 
final particles thus show several features in 
common, yet can be differentiated by cer- 
tain staining 


tions “septa”. presence acid 


phosphatase 
that 


as 


in granules is 
evidence 


known and 


* 


reactions and by electron 


microscopy. 


* We were unable to identify lipofuscin in our 
specimens of chronic idiopathic jaundice. 
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DISCUSSION 


ALEX B. NOVIKOFF: From a great 
deal of work in the last months we have 


the conviction that, of all the cell particu- 
lates, the lysosomes can most readily yield 
material of interest to the cell pathologist. 
They appear to be involved in the deposition 
not only of lipofuscin and the unknown 
pigment of chronic idiopathic jaundice, but 
also, in at least some cases, of bile (or bile- 
like material) in obstructive jaundice and 
of iron in hemosiderosis. ‘The evidence for 
this is being readied for publication, to- 
gether with Dr. 
graphs showing transitions from the normal 


Essner’s electron micro- 
liver lysosomes to the complex lipofuscin 
Else- 
where (18th Growth Symposium, Madison, 
Wisconsin, June 11-13, 1959) I have sum- 
work 


granules which Dr. Ehrlich showed. 


marized Dr. de Duve’'s before and 
after 1955 when he 
Louvain first 
the lysosomes, and the work in our labora- 
the 


vacuoles of amoebae to the hepatocellular 


and his colleagues in 
postulated the existence of 


tory which ranges from pinocytosis 
pigment granules of man. 

May I suggest the value, in supplement- 
ing these beautiful studies, of the simple 
staining technique for acid phosphatase on 
frozen sections of formol-calecium-fixed ma- 
terial? It may permit ready detection of 
foci of 


found in our laboratory, in rat liver follow- 


very small necrosis, as has been 


ing bile duct ligation. It may also be of 
value in detecting regenerating nodules, if 
they are like those we see in the livers of 


rats fed carcinogenic azo dyes, where the 
cells 


have a marked accumulation of 


lysosomes in their typical pericanalicular 
distribution. 


BRUNO W. VOLK: When I helped Dr. 
Popper many years ago in Chicago with 
the fluorescent microscopic work, we studied 
the fluorescence of lipofuscin and at that 


time we noted that this material has a 
distinct light brown-yellowish fluorescence. 
I wonder whether Dr. Ehrlich and Dr. 


Novikoff had the opportunity to study the 


unknown pigment they discussed today 


under the fluorescent microscope. 


JOSEPH C. EHRLICH: The literature 
is contradictory about fluorescence of the 
unknown pigment. Dubin maintains that it 
does fluoresce with a brown color and 
Hamperl, who has had considerable experi- 
ence with fluorescent techniques, found that 
it did not and was different from lipofuscin 
in this respect. We have not as yet studied 


fluorescence in our own material. 


HANS POPPER: I had the good fortune 
Drs. Ehrlich 
and Novikoff and I am extremely impressed 


to see the original slides of 


with their thorough analysis. We patholo- 
gists can learn much from such an elegant 
study. I particularly impressed with 
the idea here presented that such cytoplas- 
mic organelles as the lysosomes may not 
only be the location of pigment formation 
but 
site of cellular pathology. 

If I 


ideas 


may also be an extremely important 


may very 
the 
idiopathic jaundice, it represents one of a 


briefly present our own 
about pathogenesis of chronic 
group of three or four types of disturbance 
in which jaundice appears because of  im- 
pairment of the handling and transport of 
bilirubin through the liver cells. To start 
on the sinusoidal surface of the liver cells, 
one type of disturbance is the difficulty for 
bilirubin to enter the liver cells, which may 
be, according to some, the cause of con- 
of Gilbert's 
type. The second disturbance is an impair 


stitutional hyperbilirubinemia 
ment of the transformation of free bilirubin 
to glucuronide, which is without doubt the 
cause of neonatal jaundice and, according 
to some, that of Gilbert’s disease. Jumping 
now to the biliary border of the liver cells 
microvilli into the bile 


where project 


Bull. N. Y. Acad. Med. 


: 

: 

: 

| 

oF 


NEW YORK PATHOLOGICAL 


SOCIETY 


491 


elect ron observa- 


canaliculus, 


microscopic 
tions of Dr. Schaffner of our group indicate 
a specific defect in this location. A primary 
distortion of these microvilli seems to be 
the cause of primary intrahepatic cholestasis 
The 


seems to be located near the biliary pole of 


or cholangiolitis. fourth disturbance 
microvilli 


which look normal. Here a partial block to 


the liver cells but not in the 
the passage of such substances as_ bilirubin 
or exogenous dyes has to be assumed, re- 
sulting in an elevation of direct-reacting 
that the 


situation in 


believe 
this 
chronic idiopathic jaundice results from a 


bilirubin glucuronide. I 


pigment deposition in 
similar block, and I have seen a few cases 
in which the same clinical picture occurs 
without pigment deposition. I wonder 
Ehrlich Novikofft 
in chronic idiopathic jaundice 
defect block in this 
area. I am not surprised that the pigment 


whether Drs. 
that 
the primary 


and would 
agree 
lies in a 
in chronic idiopathic jaundice does not 
contain fat. It is possible that it lay there 
for a long time and that the fat may have 
disappeared. IT want to congratulate them 


once more on their fascinating presentation. 


JOSEPH C. 
worth 


EHRLICH: I 
that in 
started with pigment and ended with parti- 


think it is 
stressing these studies we 
cles, and these are far from being the same 
thing. The particles evidently have a rather 
complicated structure; it is possible, for 
example, that the absence of lipofuscin pig- 
ment in the liver in the first decade of life 
may mean that the particles have not yet 
acquired pigment. Future studies should be 
directed at down the 


breaking particles 


into their complex components if we are 
to understand their significance in health 
and disease 

I agree fully with Dr. Popper's comments 
about the lack of quantitative relationship 
between the pigment and the jaundice. I 
think it has been established by serial biopsy 
in cases of chronic idiopathic jaundice that 


although the and 


jaundice waxes wanes 
clinically, the deposition of pigment evident- 
ly remains unaltered. It is in agreement 


with current knowledge to postulate a de- 
bile 
pigment; what relation, if any, the pigment 


fect in the transport mechanism for 


granules bear to such a defect is at present 
unknown. 


Hans F 


Armed Forces Institute of 


The current views concerning the mode of 
transformation of the comparatively simple 
and functional structure of the hepatic pa- 
renchyma into the rather complex and irra- 
tional arrangement of pseudolobules of 
portal cirrhosis still leave much room for 
the imagination’. The difficulty in under- 
standing the development of cirrhosis is 
partly due to attempts to reconstruct the 
disease process from autopsy 


With the 


material of 


advanced cases. 


introduction of 
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Evolution of Portal Cirrhosis 


(Abstract) 


. SMETANA 


Pathology, Washington, D.C. 


the needle biopsy it is now possible to fol- 
low the evolution of this condition in human 
beings from early stages to its full develop- 
ment. Because of the relatively fast evolu- 
tion of cirrhosis following repeated, severe 
damage of the liver in alcoholics, the sequen- 
tial histologic changes in the liver related 
to this particular injury were studied. 

The early and primary alteration of the 
hepatic parenchyma consists of a gradual 
dissociation of the cytoplasmic contents of 
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isolated liver cells with formation of colloid 
droplets hyalin within the 
cytoplasm, which initiates the progressive 
deterioration of the cell and eventually leads 
to necrosis. In its full development, this 
condition is referred to as the “Mallory 
body”. 


strands 


Replacement of such damaged ele- 
ments by newly formed cells is slow, per- 
haps due to the tendency to retain their 
position within the cell plates and partly 
due to a general, although as yet imper- 
ceptible injury to most of the liver cells. 
Meanwhile, there occurs focal collapse of 
liver cell 
missing, with consequent 


wherever elements are 
of 
reticulum fibers associated with them. The 
of which affects 


liver cells of all lobules without preference 


plates 
condensation 
this 


repetition process, 


to their location, eventually results in a 
significant reduction in the amount of func- 
tioning hepatic parenchyma®. While healing 
can and does occur when the insult ceases, 
this past experience does not lead to an 
increased resistance to the repetition of an 
identical injury’. Mallory bodies may occur 
in a liver exhibiting fatty metamorphosis as 
well as in an organ without this alteration: 
a necessary precursor in the de- 
velopment of portal cirrhosis, although it 
is frequently associated with it® *. 

The reticulum fibers associated with liver 
cells showing the effects of injury often 
exhibit splitting and interruption; however, 
most of the stroma remains intact. 

Depending on several factors, such as the 
amount of alcohol intake and particularly 
the state of nutrition of the individual, the 
deterioration of liver cells progresses gradu- 
ally, or rapidly. At this stage there is no 
significant scarring, nor regeneration, and 
cirrhosis has not, as vet, developed. 


fat is not 


After a severe bout, the individual may 


suddenly develop hepatic insufficiency. 
Needle biopsy of the liver in such cases re- 
veals a large number of cells exhibiting 
Mallory bodies accompanied by satellitosis, 
with or without fatty metamorphosis; the 
alteration extensive that it 
amounts to an acute hepatie necrosis, and 


death 


may be so 


is not instances. 
This entity, which is recognized clinically, 
has been referred to by 


uncommon in such 


pathologists as 


“florid cirrhosis’’, On thorough analysis of 


the condition, however, it does not conform 
to the salient features of true cirrhosis. 

If the individual an 
acute attack, this episode can sometimes 
be regarded as the “point of no return” 
and to represent the starting point in the 
development of portal cirrhosis. Following 
the subsidence of the acute phase, one sees 
irregularly outlined groups of liver cells, 
having lost their anatomic and functional 
relationship to the rest of the elements com- 
posing the former lobules: their systematic, 
orderly orientation toward the afferent and 
efferent vascular system is disturbed or lost, 


recovers from such 


and their regular connection with the biliary 


passages may be inter- 


rupted. These islets represent the residues 


compromised or 
of the surviving hepatic parenchyma which 
with strands of the 
lost its epithelial com- 
ponents. It is at this stage of low ebb of 


functioning liver tissue that regeneration of 


alternate reticular 


stroma which has 


hepatic cells is being stimulated: small islets 
of newly formed groups of liver cells ap- 
pear which are at first composed of syn- 
cytial masses containing no, or but a rudi- 
the between 
the cells are just beginning to develop and 
to with channels in 
the In the 
shaped islets of surviving liver cells are 
being rounded off by the addition of  re- 
generating liver cells to form pseudolobules. 


These developing regenerative islets of liver 


mentary reticulum; sinusoids 


connect similar blood 


vicinity. addition, raggedly 


cells are organized without regard to the 
original structure of the liver, so that sev- 
eral of these apparently unrelated aggre- 
gates are housed within the confines of one 
With 


stroma 


former lobule. 
the 


between 


the growth of these 
of the 


them becomes 


islets, necrotic liver 


tissue condensed, 
forming a pseudocapsule around them’*. The 
liver cell plates of the regenerates lack the 
regular radial arrangement of normal lob- 
ules and are arranged in a rather haphazard 
manner. In addition to the condensed reti- 
the the 
pseudolobules are composed of the remains 
of former portal 


culum, interlobular septa about 


eanals, including their 
collagenous stroma, branches of portal and 
hepatic of the hepatic 
artery and nerves. Evidence of new forma- 


veins, branches 


tion of collagenous connective tissue is but 


Bull. N. Y. Acad. Med. 


con ¥ 
F 
> 
> 
: 
3 


NEW 


YORK 


PATHOLOGICAL SOCIETY 493 


rarely demonstrated. 

The pseudolobules increase size by 
augmentation of liver parenchyma until 
their growth is limited by the growth of 
competing similar islets, and if there is no 
interference, this regeneration will result in 
an amount of liver tissue adequate for 
survival’. The vulnerability of the pseudo- 
lobules, however, is demonstrated by the 
effect of hypoxia—either occurring after a 
severe gastrointestinal hemorrhage, or due 
to pulmonary consolidation—-sometimes caus- 
ing extensive necrosis of the central por- 
tion” ". This is one of the serious conse- 
quences of cirrhosis, and may result in 
hepatic insufficiency. 

In comparing the effect of acute nonfatal 
hepatitis with the changes in the liver of 
the developing portal cirrhosis, there is al- 
most immediate replacement of individual 
necrotic liver cells in viral hepatitis with- 
out significant disruption of cell plates and 
their reticular stroma or of the radial 
arrangement of the lobules’; regeneration 
of cell plates in pseudolobules of portal 
cirrhosis has to start de novo with new 
formation of reticulum of the developing 
liver columns*®. The total amount of stroma 
per unit mass of tissue of a liver with 
cirrhosis therefore shows an increase over 
that present in normal liver tissue’. 

The portal hypertension which almost in- 
variably follows the development of hepatic 
pseudolobules is difficult to explain on a 
morphologic basis alone® ™ ". It is probable 
that intricate functional factors enter into 
play which are related to the competition 
between blood flow through the newly 
created pseudolobules and the flow of blood 
through pre-existent channels of former 
functional portacaval communications, as 
well as arteriovenous shunts. Although these 
vascular channels have lost their functional 
significance because of the destruction of 
the former liver parenchyma, they still per- 
sist within the perinodular septa and could 
divert some of the blood supply directly 
into the hepatie veins. This diversion may 
then perhaps necessitate a compensatory 
rise of the pressure within the portal circu- 
lation. 

Summary: Portal cirrhosis is the result 


of repair following repeated severe injury 
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to individual liver cells, which eventually 
leads to a significant reduction in function- 
ing hepatic parenchyma. The ensuing re- 
generation of liver tissue is characterized 
by an organization into pseudolobules, there- 
by entirely changing the functional aspect 
of this organ. Fatty liver is not considered 
an essential precursor of cirrhosis, as pseu- 
dolobules can develop without fatty meta- 
morphosis. The apparent scarring of the 
liver in cirrhosis is related in most part to 
collapse of the reticular stroma following 
the deterioration of liver cells; it represents 
the result of the injury, but is not the 
cause of the cirrhosis. 

Most of the physiologic consequences fol- 
lowing the development of cirrhosis can be 
ascribed to the pseudolobular transforma- 
tion of the hepatic parenchyma. 


REFERENCES 


1. Réssle, R. Die chronischen Leberentziindun- 
gen. I. Die Leberzirrhosen, In Henke, F. and 
Lubarsch, O. Hand ler Speziellen Pati 
logischen Anatomie und Hist i Berlin 
Springer, 1930, 5:1:278-505 


2. Karsner, H. T. Morphology a: 
of hepatic cirrhosis, Amer, J. 
569-606, 1943. 

Himsworth, H. P. Lectur 
its diseases. Cambridge, 


es on the liver and 
Harvard Univ. Press, 


1947. 
4. Baggenstoss, A. H. and Stauffer, M. H. Post 
hepatic nd 


alcoholic irrhos.s cunicopatho 

logic study of 43 cases of each, Gastroenterol 
22 :157-80, 19 

5. Patek, A. J., Jr. Portal cirrhosis (Laennec’s 
cirrhosis). In Schiff, L., Disease f th 
liver, Phila., J. B. Lippincott, 1956, pp. 427-5 

6. Mallory, F. B. Cirrhosis of the liver, 

fed. 206: 1231-39, 1932. 

7. MacNider, W. de B. Urine formation during 
the acute and chronic nephritis induced by 
uranium nitrate; a consideration of the func- 
tional value of the proximal convoluted tubule, 
Harvey Lect., Balto., Williams and Wilkins, 


1928-29, pp. 82-105. 


eu 


Popper, H. and Schaffner, F. Liver: structure 
and function. New York, Blakiston Division, 
McGraw-Hill, 1957, pp. 
9. Popper, H., Szanto, P. B. and Parthasarathy. 

M. Florid cirrhosis, Amer, J. clin. Path. 25: 
889.901, 1955. 


262-97. 


10. Hesse, W. Untersuchungen iiber das Bild der 
vakuoligen Degeneration in der Leber am 
menschlichen Sektionsgut, Beitr. path. Anat 
107 :173-86, 1942 


11. Smetana, H. F. Histogenesis of coarse nodu- 
lar cirrhosis, Lab. Invest, 5:175-93, 195¢ 

12. Smetana, H. F. Pathology of hepatitis. In 
Schiff, L., Diseases of the liver, Phila., J. B. 
Lippincott, 1956, pp. 258-301. 

13. Dock, W. Role of increased hepatic arterial 
flow in portal hypertension of cirrhosis, Trans. 
As . Amer. Phycns. 57 :302-06, 1942. 


14. Linton, R. R. Portal hypertension. In Schiff, 
« Diseases of the liver. Phila., J. B. Lippin 
cott, 1956, pp. 195-233. 


SMETANA 


DISCUSSION 


HANS POPPER: It was a privilege to lis- 
ten to this scholarly discussion of a problem 
which many of us have faced. The problem is 
the explanation of the pathways by which the 
liver is transformed into what Dr. Smetana 
called himself 
has quite clearly shown that the portal zone 
is frequently least involved, our group has 
favored the name septal cirrhosis for this 
condition as it was already mentioned in 
the Havana classification referred to by 
him. In contrast, the terminal stage, in 
which we cannot recognize any more the 
pathways through which it has developed, 
we like to call with the old historic name, 
Laennec’s cirrhosis. In the development. of 
this end product, Dr. Smetana has empha- 


portal cirrhosis. Since he 


sized one stage, particularly that of acute 
necrosis. When we adopted the term “florid 
cirrhosis” for this stage, we wanted to im- 
ply that cirrhotic transformation is very 
actively taking place without having been 
accomplished as yet. The dictionary seems 
to give us the right to apply this term for 
such a stage. Regeneration at that time, 
indeed, is frequently not conspicuous. The 
elaborate presentation of this stage by Dr. 
Smetana stimulates me to ask him several 
questions, not with intention to contradict 
him, but to enable me to understand his 
concept better. Florid cirrhosis, if I may 
use the name, is characterized by impressive 
clinical manifestations, for instance, jaun- 
dice and impairment of liver function tests, 
and it is frequently fatal, in our experience, 
approximately in 20 per cent of the cases. 
But we feel that in the survivors it is surely 
a dramatic clinical episode. However, the 
vast majority of cases of the portal or 
septal cirrhosis never really go through 
such a clinically recognizable stage of an 
acute hepatic breakdown. We have assumed 
that these patients never develop a florid 
cirrhosis. The situation is somewhat similar 
to the post-necrotic cirrhosis presumably 
following viral hepatitis which also fre- 
quently presents itself without a history of 
an acute hepatic breakdown reflected in 
severe jaundice. I would like to ask Dr. 
Smetana what is the histologic evolution in 
this vast majority of cases of portal cirrho- 


sis who present themselves with a_ fully 
developed cirrhotic picture without 
having had jaundice or any other indication 
of a florid stage. 


ever 


If I am to explain my own thoughts 
about the development of such lesions with- 
out extensive hepatic necrosis, I believe that 
the initial stage is a fatty metamorphosis 
with the presence of a few Mallory bodies. 
May I interrupt myself to ask whether Dr. 
Smetana has seen, particularly in his travels 
to the Far East, Mallory bodies in non- 
alcoholics? The group at the Boston City 
Hospital consider that diagnostic for al- 
coholics and I myself am not quite sure. 
To continue with my thoughts about the 
evolution of the portal cirrhosis, I believe 
that in most instances in earlier stages, 
necrosis is indeed only scattered; that, how- 
ever, very early, conspicuous regeneration 
sets in. In animals with similar pictures of 
fatty 
radioactive thymidine and 


metamorphosis, administration — of 
its subsequent 
demonstration in radioautograms have 
shown extensive deposition in suct 
This increased formation of 
DNA in the fatty cells, and together with 


mitosis, early 


cells. 
indicates new 


regeneration. This is seen 
accompanied by the formation of regenera- 
tive nodules and connective tissue septa sep- 
arating them. I was extremely intrigued by 
Dr. Smetana’s remark that no new forma- 
tion of fibers takes place and the fibrosis is 
mainly the result of collapse of preformed 
fibers. However, electron microscopic ex- 
aminations of Dr. Schaffner in our labora- 
tory have strongly suggested, together with 
examination on very thin sections in visible 
light, that besides collapse, new formation 
of fibers does take place under such cir- 
cumstances. 

To repeat my questions, the first con- 
cerns the evolution of the the 
absence of clinically manifesta- 


process in 
dramatic 
tions, the second deals with the occurrence 
of Mallory 
may I finally add a third, namely, what are 
Dr. the huge 
fatty which the 
patient dies without any evidence of signifi- 
cant the 
picture is dramatic 


bodies in non-alcoholics, and 


Smetana’s thoughts about 


livers in alcoholics in 


cirrhosis and in which clinical 


even more than in 


florid cirrhosis? 
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PAUL 
ask Dr. Popper, you assume then that fatty 


KLEMPERER: I would like to 


changes without necrosis led also to re- 
generation. Where does this regeneration 


occur? 


HANS POPPER: Conspicuous regenera- 
tion develops in the periphery of the lobe 
without any visible necrosis. 


QUESTION FROM AUDIENCE: I 
would like to ask Dr. Smetana if he ever 
sees balloon cells in the alcoholic liver, and 
if not, is there a reason why? 


HANS F. SMETANA: As to the rela- 
tionship between alcoholic intake and Mal- 
lory bodies, I could show you material from 
a number of cases of infantile cirrhosis of 
India, seen in babies about one year of age, 
who certainly had never consumed a drop 
of alcohol, that presented perhaps the most 
beautiful Mallory bodies I have ever en- 
countered. I also had the good fortune of 
seeing very interesting cases from some of 
the where, during 
World War II, the islanders had to live on 
and 


islands of Indonesia 


sago developed nutritional cirrhosis 
with the presence of Mallory bodies; again, 
the consumption of alcohol played no part 
in the development of these bodies. 

As far as fatty metamorphosis is con- 
the AFIP is in the 
making a study-set of slides depicting liver 


cerned, process of 
disease, and the first case selected is labeled 
“fatty metamorphosis”. The history stated 
that this person had died suddenly, and al- 
the marked fatty 
metamorphosis, most of the individual liver 
cells had Mallory 


bodies. In quite a number of cases which 


though section showed 


been transformed into 
had been signed out by competent patholo- 
gists as “acute death following fatty meta- 
morphosis”, acute necrosis of liver cells was 
actually present. 

I doubt that all cases of fatty metamor- 
phosis develop portal cirrhosis, because we 
have seen a number of instances of fatty 
metamorphosis without evidence of cirrho- 
sis. On 


the other hand, portal cirrhosis 


occurs without fatty metamorphosis in a 
significant number of instances, and Mallory 


bodies can also be found in the absence of 
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fatty changes of liver cells. Fatty meta- 
morphosis is perhaps a short cut to portal 
cirrhosis, but there may be several ap- 
proaches to this transformation, depending 
on the type, severity and extent of damage 
to liver cells. Therefore, I do not believe I 


can answer the question of the relationship 


of fatty metamorphosis and cirrhosis with 
competence, except in principle: the basic 
change underlying cirrhosis is the injury 
to single liver cells, often leading to their 
destruction. As long as uninjured liver cells 
exist, regeneration of these elements can 
take place in order to repair the local loss. 
Fatty metamorphosis, in my opinion, repre- 
sents a parallel phenomenon expressing 
damage to liver cells rather than a sequen- 
tial of portal 
cirrhosis. It is the appearance of the pseu- 


dolobule which determines the development 


stage in the development 


of portal cirrhosis: regeneration of damaged 
liver cells without formation of pseudolob- 
ules does not constitute portal cirrhosis. 
For this reason, the analysis of the cause 
and early development of pseudolobules was 
the salient point of the study presented 
here tonight. 

with Dr. “florid 


cirrhosis” is not always the obvious pre- 


I agree Popper that 


cursor of portal cirrhosis, although this 
particular phase may be missed unless serial 
biopsies are taken. As I have pointed out, 
my objection to this term is based on the 
fact that the absence of pseudolobules in 
this condition makes it difficult to apply 
the With regard to the 
interpretation of fibrosis in portal cirrhosis, 
I only wish to state that the role of col- 


lagenous fibrous tissue as the active cause 


term “cirrhosis”. 


of portal cirrhosis has been greatly over- 
emphasized in the past. 

As regards the question about balloon 
not believe that true balloon 
cells are a significant component in the de- 
velopment of portal 


cells, I do 
cirrhosis following 
alcoholic abuse. As you well know, post- 
results from 
severe viral hepatitis, and since this type 


necrotic cirrhosis sometimes 
of change of liver cells does occur in acute 
hepatitis, it could possibly persist during 
the development of 


rhosis. 


coarse, nodular cir- 
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: PANEL MEETING — 4:30 P.M. 
Wednesday ‘‘AUTO-ANTIBODIES” AND DISEASE 
October 26 Moderator: HENRY G. KUNKEL, M.D., The Rockefeller Institute ; 
LECTURES — 8 P.M. 
— CURRENT STATUS OF BONE MARROW TRANSPLANTATION 
f J. W. FERREBEE, M.D., College of Physicians and Surgeons, Columbia University 


LECTURES — 8 P.M. (continued) 


Wednesday CURRENT STATUS OF BONE TRANSPLANTATION 


October 26 captAIN G. W. HYATT, MC, USN, U. S. Naval Medical College 
(continued) 


CURRENT STATUS OF KIDNEY TRANSPLANTATION 
JOSEPH E. MURRAY, M.D., Harvard Medical School 


PANEL MEETING — 4:30 P.M. 


Thursday THE VALUE OF ANTIBACTERIAL PROPHYLAXIS IN MEDICAL AND 
October 27 SURGICAL PROCEDURES 
Moderator: WALSH McDERMOTT, M.D., Cornell University Medical College 


LECTURES — 8 P.M. 


MUSCULAR DISEASE 
DAVID GROB, M.D., State University of New York, Downstate Medical Center 


PYELONEPHRITIS 
EDWARD A. GALL, M.D., University of Cincinnati College of Medicine 


PANEL MEETING — 4:30 P.M. 


Friday RECOGNITION AND MANAGEMENT OF THE COMMON 
October 28 PSYCHONEUROSES 


Moderator: DANA W. ATCHLEY, M.D., College of Physicians and Surgeons, 
Columbia University 


LECTURES — 8 P.M. 


NUTRITION AND THE BRAIN 
RAYMOND D. ADAMS, M.D., Harvard Medical School 


SURGICAL ASPECTS OF INTERNAL CAROTID OBSTRUCTION 
MICHAEL E. DeBAKEY, M.D., Baylor University College of Medicine 


NEUROLOGICAL ASPECTS OF INTERNAL CAROTID OBSTRUCTION 
H. HOUSTON MERRITT, M.D., College of Physicians and Surgeons, Columbia University 


BUFFET SUPPER 


A buffet supper will be served each evening in the Presidents’ Gallery at $3.75 per 
person. It is felt this will add to the pleasure of the interlude between the afternoon 
and evening sessions. Advance Reservation and Check (payable to The New York 
Academy of Medicine) must be received no later than Monday, October 17, 1960. 
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In Acute 
Illness... 


NILEVAR 


Can Speed 


Recovery 


1 

ommonly, negative nitrogen balance! occurs 
during acute febrile illnesses and following 
traumatic events and surgical procedures.” As 
much as 300 to 400 Gm. of nitrogen? may be 
destroyed daily in severe infections. Convales- 
cence! is delayed when negative nitrogen bal- 
ance is large and persistent. 

NILEVAR Builds Protein, Speeds Convales- 
cence to Complete Recovery® “, . . we were 
impressed® with the efficacy of Nilevar as an 
anabolic agent. All of the patients reported feel- 
ing much more vigorous and experiencing an 
increase in appetite. ...” 

The actions of Nilevar* in reversing a nega- 
tive nitrogen balance —and therefore a negative 
protein balance—improving the appetite and in- 
creasing the sense of well-being can be expected 
to shorten the illness and the convalescence of 
these patients. 

An initial daily dosage of 30 mg. of Nilevar 
(brand of norethandrolone) is suggested. After 
one to two weeks, this dosage may be reduced 
to 10 or 20 mg. daily in accordance with the re- 
sponse of the patient. Continuous courses of 
therapy should not exceed three months, but 
may be repeated after rest periods of one 
month. Nilevar is supplied as tablets of 10 mg., 
drops of 0.25 mg. per drop and ampuls of 25 
mg. in 1 cc. of sesame oil with benzyl alcohol. 
1. Eisen, H. N., and Tabachnick, M.: Protein Metabolism, M. 
Clin. North America 39:863 (May) 1955. 2. Jamison, R. M.: 
General Nutritive Deficiency, Virginia M. Month. 83:67 (Feb.) 
1956. 3. Goldfarb, A. F.; Napp, E. E.; Stone, M. L.; Zucker 
moan, M. B., and Simon, J.: The Anabdfic Effects of Norethan- 
drolone, a 19-Nortestosterone Derivative, Obst. & Gynec. 
11.454 (April) 1958. 4, Batson, R.: investigator's Report, Feb. 
11, 1956. 5. Weston, R. E.; Isaacs, M. C.; Rosenblum, R.; 
Gibbons, D. M., and Grossman, J.: Metabolic Effects of an 
Anabolic Steroid, 17-Alpha-Ethyl-17-Hydroxy-Norandrostenone, 
in Humon Subjects, J. Clin. Invest. 35:744 (June) 1956. 6. Brown, 


C. H.: The Treatment of Acute and Chronic Ulcerative Colitis, 
Am. Pract. & Digest Treat. 9:405 (March) 1958. 
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THE BULLETIN 


THe New York AcapemMy or Mepicine 


FIRST ANNUAL CORRELATED CLINICAL SCIENCE 
COURSE 


Tuespay Evenincs 8 to 10 P.M. 


SEPTEMBER 6, 1960 through May 23, 1961 


A 35 session course will be presented by the Committee on Medical 
Education of The New York Academy of Medicine to provide a basic 
review of the several human organ systems with particular emphasis on 
their physiology, pharmacology and biochemistry as related to clinical 
disease, The course is open to all interested physicians, 


The Glorney Foundation has provided a grant-in-aid for the first 
year and no fee will be charged but advance registration is required. 


Information regarding registration and curriculum details may be 
obtained by addressing, Aims C. McGuinness, M.D., Executive Secre- 
tary, Committee on Medical Education, The New York Academy of 
Medicine, 2 East 103 Street, New York 29, N. Y. 


DATA ON INTERNATIONAL CONGRESSES 
REQUESTED BY LIBRARY 


Fellows are reminded that the Library is eager to acquire the pub- 
lications of all international congresses, their programs, bulletins, pro- 
ceedings and reports. Since these are often hard to obtain, it would help 
a great deal if Fellows attending such congresses would turn over to the 
Library any papers they themselves do not wish to keep, These contri- 
butions would be greatly appreciated. 


: 
i 
3 
: 
3 
| 
| 
; 


Because the active ingredients of a spermicidal prepara- 
tion must diffuse rapidly into the seminal clot and 
throughout the vaginal canal to be clinically effective. 
Lanesta Gel offers this dual protection. Its four 
spermicidal agents quickly invade the clot to stop the 
main body of sperm. It spreads evenly and quickly 
throughout the vaginal canal—seeks out every wrinkle 
and fold that may offer concealment to sperm. With 
this rapid diffusion, your patient receives full benefit 
of the swift spermicidal action of Lanesta Gel — in 
minutes — a decisive measure in conception control. 


In Lanesta Gel 7-chloro-4-indanol, a new, effective, 
nonirritating, nonallergenic spermicide, produces im- 
mediate immobilization of spermatozoa in dilution 


Supplied: Lanesta Exquiset” . . 


of up to 1:4,000. The addition of 10 per cent NaCl in 
ionic form greatly accelerates spermicidal action. Ri- 
cinoleic acid facilitates rapid inactivation and immo- 
bilization of spermatozoa and sodium lauryl sulfate 
acts as a dispersing agent and spermicidal detergent. 


Lanesta Gel with a diaphragm provides one of the 
most effective means of conception control. : 
However, whether used with or without a 5 
diaphragm, the patient and you, doctor, can Z 
be certain that Lanesta Gel provides faster Fy 
spermicidal action — plus essential diffusion 
and retention of the spermicidal agents in 
a position where they can act upon the 
spermatozoa. 


. with diaphragm of prescribed size and type; universal introducer; 


Lanesta Gel, 3 oz. tube, with easy clean applicator, in an attractive purse. Lanesta Gel, 3 oz. tube with 


applicator; 3 oz. refill tube — available at all pharmacies. 


Manufactured by Esta Medical Laboratories. Inc , Alliance, Ohio. 


Distributed by GEORGE A. BREON & CO, New York 18, N. Y¥ 
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SECTION ON MICROBIOLOGY 


THE NEW YORK ACADEMY OF MEDICINE 


PUBLISHED SYMPOSIA 


SYMPOSIUM NO. 1 


Diagnosis of Viral and Rickettsial 
Infections 
Frank L, Horsfall, Jr., Editor 


1949 . $3.75 


SYMPOSIUM NO. 2 


Evaluation of Chemotherapeutic Agents 
Colin M. MacLeod, Editor 


1949 $4.00 


SYMPOSIUM NO. 3 


The Pathogenesis and Pathology of Viral 
Diseases 
John G. Kidd, Editor 


1950 $5.00 


SYMPOSIUM NO. 4* 


Parasitic Infections in Man 
Harry Most, Editor 


1951 $4.50 


SYMPOSIUM NO. 5* 
Nature and Significance of the Antibody 


SYMPOSIUM NO. 6 


The Effect of ACTH and Cortisone upon 
Infection and Resistance 
Gregory Shwartzman, Editor 


1953 $5.00 


SYMPOSIUM NO. 7 


Streptococcal Infections 
Maclyn McCarty, Editor 


1954 $5.00 


SYMPOSIUM NO. 8 


Cellular Metabolism and Infections 
Efraim Racker, Editor 
1954 $4.80 


SYMPOSIUM NO. 9 


Cellular and Humoral Aspects of the 
Hypersensitive States 
H. Sherwood Lawrence, Editor 


1959 $18.00 


SYMPOSIUM NO. 10 


Response Viral Infections in Infancy and Childhood 
A. M. Pappenheimer, Jr., Editor Harry M. Rose, Editor 
os . $5.00 1960 $8.00 
Symposia Nos. 1-7 incl.—Published by Columbia University Press 
Symposium No, 8—Published by Academic Press 
Symposia Nos. 9 & 10—Published by Paul B. Hoeber, Inc., Medical Book Dept. of Harper & Bros 


* Out of Print 
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METRAZOL 


reactivates the geriatric patient 


METRAZOL 


reactivates the convalescent 


METRAZOL 


reactivates the fatigued 


for the geriatric patient - 2 tablets or teaspoonfuls, three times daily. 
dosage for the convalescent and the fatigued ~ 1 or 2 tablets or teaspoonfuls, 
three times daily. 


METRAZOL Tablets and Liquidum 
Each tablet, 100 mg. METRAZOL. Each teaspoonful ,100 mg. METRAZOL 
and 1 mg. thiamine. 

availability — for those patients who need additional vitamins — 

Vita-MBETRAZOL BHlixir and Tablets 
Each teaspoonful, 100 mg. METRAZOL, 10 mg. niacinamide, 1 mg. 
each of thiamine, riboflavin, pyridoxine, and 2 mg. d-panthenol, Each 

tablet, in addition, 25 mg. vitamin C. 


METRAZOL® brand of pentylenetetrazol, E. Bilhuber, Inc. 


packaging KNOLL PHARMACEUTICAL COMPANY 


alcoholic solution) in pints. Orange, New Jersey 


Roosevelt Field, Long Island 


Jamaica, Queens 


White Plains, N. ¥. Fe Flatbush, Brooklyn 
MACY'S PRESCRIPTION DEPARTMENT 


Macy’s is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 
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Herald Squore, N. ¥. 
: Porkchester, Bronx 
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ANTISEPTIC 


RECTOCAINE® OINTMENT 


@ RECTOCAINE® OINTMENT is still the same 
recognized and accepted formula, now improved to 
meet the demands of the medica! profession for 
RECTOCAINE® OINTMENT in non-staining, 
water-soluble base, and in a convenient dispensin 

unit from which the label may be readily peeled of 


@ RECTOCAINE® OINTMENT not only provides 
long acting antiseptic and anesthetic action for 
prompt and continued relief of pain, discomfort 
and itching in pruritis ani and hemorrhoids, but also 
in superficial burns and sunburns, cuts and bruises. 
Available in | oz. tubes (removable label) with 
rectal applicator, and | pound jars. 


@ RECTOCAINE® SUPPOSITORIES are available 


in boxes of 


@ RECTOCAINE® INJECTION has been used for 
years to provide complete relief from pain before 
and after surgery for immediate ambulation and 
rapid return to normal occupational pursuits. Avail- 
able in 5 cc. ampuls in boxes of 6, 25, and 100, 
and 20 cc. multiple dose vials. 


C. F. KIRK COMPANY | 


“PHARMACEUTICAL AND BIOLOGICAL LABORATORIES 
521-523 WEST 23 STREET) — 
NEW YORK 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


... . KALAK is a non- 
laxative, alkaline diuretic 
buffer — side _— reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma... . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis due to ncuseo — in nephritis 


Through 

physicians only 
CONTACT LENS 
FITTING SERVICE 


Only on prescription and under the super- 
vision of the physician, Theo. E. Obrig, Inc. 
expertly fits contact lenses of all types. 
This has been a Theo. E. Obrig specialty for 
more than 25 years. 


Theo. E. Obrig, Inc. is singularly equipped 
to fit Lacrilens@ and latest forms of 
corneal lenses that may be worn for long 
periods of time even in cases of aphakia. 
Lacrilens® is particularly recommended for 
wear in active sports, including swimming. 


THEO. E. OBRIG, INC. 
75 East 55th Street 

New York 22, N. Y. 

PL 8-0973 


XVII 

water doluble | 

ANESTHETIC 

= 

4 
] 

2. 

: 
| 
ig 


When too many tasks seem to crowd the unyielding hours, 
a welcome “pause that refreshes” with ice-cold Coca-Cola 


often puts things into manageable order. 


REFRESHES YOU BEST (2244 
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wth Dextri-Maltose’ 


Carbohydrate formula modifier 


because its dry powder form makes it easy to measure accurately 


You avoid the inaccuracy of hard-to-measure, sticky, messy syrups when you 

specify Dextri-Maltose. You are assured with Dextri-Maltose that the infant 

gets exactly the caloric distribution you specify ... day after day ... week after 

week. 

Dextri-Maltose is = nonsweet—helps prevent a craving for sweets later on 
= economical—costs only pennies a day 


for each 5 oz. of formula. 


Mead Johnson 


Add 1 tablespoon of Dextri-Maltose 
\ Symbol of service in medicine 


a your babies get exactly the formula you specify j 
time 
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New— 


from McGRKAW-HILL... 


TRAUMA IN THE AGED 


Edited by Edgar M. Bick, M.D., 524 pp., 6 x 9%, illus., $16.00 


This outstanding book is written by recognized authorities in the fie) d 
of trauma. It is a comprehensive work and presents a survey of the 
various traumas to which the aged are especially susceptible. The first 
section of Dr. Bick’s book considers the pathologic physiology involved 
in trauma. Sections two and three include musculo-skeletal trauma, 
and visceral trauma, with the crush syndrome, vascular trauma, and 
cranio-cerebral injuries considered in part four. To round out this 
comprehensive work, Dr. M. Peszcezynski has authored an especially 
fine chapter on rehabilitation considering both the physical and 
psychologic factors involved. 


SURGERY IN THE AGED 


Edited by Frank Glenn, M.D., S. W. Moore, M.D., John M. Beal, M.D.., 
523 pp., plus index, 7's x 97s, illus., $17.50 

This work, with contributions by 24 outstanding physicians, presents 
the combinec knowledge of the surgical staff at The New York Hos- 
pital-Cornell Medical Center and surveys surgical problems in patients 
who are over sixty years of age. Beginning with a section on funda- 
mental consideration such as metabolic problems, infections, preopera- 
tive evalustion, anesthesia, and postoperative care, the authors then 
discuss specific surgical problems. These subjects are divided into seven 
general groupe; Surgery of the Thorax and Thoracic Wall, Cardio- 
vascular Surgery, Gastrointestinal Surgery, Surgery of the Biliary 
Tract and Liver, Surgery of the Geniteurinary Tract, Surgery cf Special 
Systems, and Trauma and Reconstructive Surgery. 


The Blakiston Division 


McGRAW-HILL BOOK CO., INC. 
330 West 42nd Street New York 36, N. Y. 
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REPORTS IN HUNDREDS OF LEADING 
JOURNALS AND SCORES OF STANDARD 
TEXTBOOKS REFLECT THE POSITION OF 
GANTRISIN AS A DRUG OF CHOICE 

IN GENITCURINARY INFECTIONS: 
PYELONEPHRITIS / CYSTITIS /PROSTATITIS 
URETHRITIS /PUERPERAL INFECTIONS 
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